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Engineered For American Practice . 


the brilliant, new, MODEL KE-2 
order. Excellent for making astro- 


nomical observations and for pre- 


cise surveys of all types. Reading 
by a= direct to one second, with estima- 
tion to 0.1 second. 
Here, at last, is a theodolite spe- 
cifically designed to conform to 
American and Canadian surveying 


Ideal for triangulation and trav- 
erse up to and including second 


Fa practice —the brilliant, new KE-2. 

Prompted by an extensive survey 

~ r to determine what the engineer 
and surveyor needed in a theo- 

é @ dolite, this directional theodolite 


incorporates seven major refine- 


pe ments —a combination exclusive 
—~ with K&E: 
Automatic indexing of vertical 


circle . . . Pendulum system elimi- 
nates need for vertical control level, 
assures accurate vertical angles. ¢ 
; Choice of erected or inverted 
“g image . . . with either, telescope 
plunges through both objective and 
eyepiece ends. * Leveling head 
joint system . . . ball and socket 
linkage prevents shift between 
plates, gives instrument a perma- 
nently rigid leveling base. * All 
control knobs located on one 
side . . . for rapid, one-hand oper- 
ation. * Simultaneous viewing of 
both circles . . . provides faster, 
» easier reading, eliminates the need 
= to switch-over from one circle to the 
Rother. * Optical plummet built 
into the alidade . . . affords easy 
checking simply by rotating 180°. 
* Fully interchangeable accesso- 
ries . . . designed to work with all 
K&E Theodolites, eliminating costly 
duplication. 
§ Also available: 


Model KE-1, reading direct to 20 
seconds...and Model KE-6e 
(Optical Transit), reading direct 
to 1 minute. 

Keuffel & Esser Co. Theodolites 
are designed and built to K&E 
specifications by Askania-Werke 
of Germany. 

For further information, contact 
your nearest K&E dealer, or fill 
out and mail the coupon below. 


r 
X= KEUFFEL & ESSER CO., Dept. SM-12, Hoboken, N. J. 


1 Name & Title 
KEUFFEL & ESSER CO. | Company & Address 


NEW YORK + HOBOKEN, N. J. + PHILADELPHIA + DETROIT 
CHICAGO + MILWAUKEE « ST. LOUIS « DALLAS + DENVER a rome 


Please send me complete details on the KE-2 and other model Theodolites by K&E 


SAN FRANCISCO + LOS ANGELES + SEATTLE MONTREAL 
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and surveys and those who make them. 


public funds. 


American Congress on Surveying and Mapping 


The American Congress on Surveying and Mapping is a non-profit association, 
organized to advance the sciences of surveying and mapping in their several branches, 
in furtherance of the public welfare and in the interests of both those who use maps 
It aims to establish a central source of 
reference and union for its members, to contribute to public education in the use of 
surveys and maps, and to encourage the prosecution of basic surveying and mapping 
programs, especially those programs which are paid for, in whole or in part, with 


Surveyinc AND Mappinc is the official journal of the Congress and is published 
quarterly during the months of March, June, September, and December. The Con- 
gress welcomes articles and interesting news items for publication in its journal. 
Manuscripts should be sent to the Chairman of the Publications Committee. 


For further information, write to 


ACSM Central Office, Room 430 Woodward Bldg., 
733 15th Street, N.W., Washington 5, D. C. 


ADVERTISING IN SURVEYING AND MAPPING 


To assist members to keep abreast of new developments in surveying and mapping instruments 
and equipment, and to afford suppliers of such items an advertising medium ideally suited for 
their market, the pages of SuRvEYING AND MAPPING are open to commercial advertising. For rates 
and data, write to Advertising Department, Surveying and Mapping (Schaler Butler Associates), 
1028 Connecticut Avenue, N.W., Washington 6, D. C. 


INDEX TO ADVERTISERS 


Abrams Aerial Survey Corporation ....... 442 
AGA Corporation of America ..... 432 & 433 
Wm. Ainsworth & Sons, Inc. ............. 539 
American Air Surveys, Inc. ....cccccccess 491 
American Paulin System ............ Cover 4 
Aqua Survey & Instrument Company ...... 436 
431 
Bathey Manufacturing Company ......... 434 
Bausch & Lomb Incorporated ............ 443 
Buff & Buff Manufacturing Company ...... 446 
Crown Metal Products Co. .............. 494 
Cubic Corporation (Electrotape) ......... 445 
E. I. du Pont de Nemours & Co. (Inc.) 

448 & 449 
Electronic Computers Inc. ..........+e0: 480 
Engineers Surveying & Calculating Service . 491 
Fennel Instrument Corp. of America ...... 540 


Hairison Marker & Instrument Co. ...... 431 


438 
Carl Heinrich Company ................ 450 
The Kelsh Instrument Company, Inc. .... 439 
Keuffel & Esser Company ........... Cover 2 
Monsen Typographers, Inc. ............- 435 
OMI Corporation of America ............ 440 
494 
Actial Tac. 512 
Stanley Engineering Co. 491 
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Wild Herrbrugg Instruments Inc. .... Cover 3 
Zems Acrotopograph 430 


SURVEYING AND MAppPInc is published quarterly by the AMERICAN CONGRESS ON SURVEYING AND 
Mappinc, Box 470, Benjamin Franklin Station, Washington 4, D. C. Yearly subscriptions to non- 
members: U. S. $5.00; foreign $6.00. Single copies $1.50 plus postage. 

Entered as second-class matter at the Post Office at Washington, D. C., November 13, 1944, 
under the Act of March 3, 1879. Accepted for mailing at special rate of postage August 7, 1958. 


Additional entry as second-class matter at the Post Office at Lancaster, Pa. 
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Editor-in-Chief 
Howard S. Rappleye 


A QUARTERLY JOURNAL 
DEVOTED TO THE ADVANCEMENT OF THE SCIENCES 
OF SURVEYING AND MAPPING 


Volume XXI, No. 4 
December 1961 


PUBLISHED BY THE 


AMERICAN CONGRESS ON SURVEYING AND MAPPING 
BOX 470, BENJAMIN FRANKLIN STATION, WASHINGTON 4, D. C. 


ACSM CENTRAL OFFICE IS LOCATED AT ROOM 430, WoopwarpD BuILpING, 
733 15TH Street, N.W., WasHINGTON 5, D. C. 
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A Guide to 
OP and VP 


Gurley Optical Plummet 

The Optical Plummet Transit opens new avenues in accu- 
racy, speed and convenience...eliminates inconvenience and 
lost time involved in centering a plummet over a point. 
The Optical Plummet is a telescope through the vertical 
center (spindle) of a transit. It will point vertically when 
the transit plate is level. The telescope is turned at right 
angles by a prism, so that vision is actually horizontal. Set- 
ting and adjustment may be checked very simply and pre- 
cisely by rotating the instrument 180 degrees. 

The Gurley Shifting Head Tripod permits 1%” move- 
ment of the transit in two directions 90° separated, without 
material disturbance to the level of the plate (the Optical 
Plummet thus remains operative through the entire center- 
ing procedure). 
Advantages of the 

Gurley Optical Plummet Transit 
= Saving in set-up time, as much as 33%—a factor when a crew is waiting. 
w Eliminates swaying plumb bob. 

= More accurate centering over point. 

# On construction work—sights on points some distance below, such as 
encountered in bridge work and building construction. 

= Made in U.S.A.—Little servicing, but easily repaired when necessary. 


Gurley Optical Plummet Transits With Circular Compass | With Trough Compass Without Compass 


Available in 21 Combinations OP-52 = OP-57 
And with limb reading to 1 min.; or 30 sec., or OP-62 -~ OP-67 
Constent-Level Shifting Mead’ and wide-trame OP-132 OP TC 137 0P-137 


European-type construction. 


Variable Power = Wide range of magnification with one eyepiece—zooms for near or 
distant objects 
w Easily adjusts to suit weather and light conditions 
8 Built-in haze filter 
ie standard At high power: At low power: 
longer shots @ greater field 

on Gurley Transits and Levels w less glare in bright sunlight w brighter field 

@ increase in readability @ decrease of heat waves 


wro glare... high contrast 
w blacks and whites stand out 


We will be pleased to send you further information about both Gurley Optical 
Plummet Transits and Gurley Variable Power Eyepiece. 


Both Optical Plummet and Variable Power are patented. 


W. & L.E. Gurley 530 Futons: 
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SURVEYING AND MAPPING 


the punch-card controlled coordinatograph will plot all points whose 
position is defined by rectangular x and y coordinates. 


Applications : Cadastral surveys, reallotment projects, plotting of sound- 
ings in nautical charts, graphical representation of mathematical functions, 
production of statistical diagrams, etc. 


Write for leaflet ZA 380 e! 
ZEISS - AEROTOPOGRAPH: MUNICH 
Munich 27, Western Germany, Ismaninger Str.57 


Sole Agents for U.S.A. TRANSMARES CORPORATION, 15 William Street, New York 5, New York 
929 Highgate Road, Alexandria, Va. Telephone SOuth 5-1444 P.O. Box 562 
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HARRISON'S 


PROTECT COSTLY SURVEYS FOR CENTURIES 


USE THE HARRISON SURVEYORS 
MONUMENT AT ALL SURVEY POINTS 


ENGINEERED FOR SURVEYORS . . 
* To be magnetically or electronically located when fully 

buried 

To have standard and special identifying legends 

To be the finest surveyors marker available 

To be unconditionally guaranteed 

To be surprisingly low in cost 

To last for centuries 

To resist unintentional removal 


2 MODELS 


FOR MORE INFORMATION G PRICES, WRITE: 


Harrison Marker & Instrument Co. 


SERVING SURVEYORS 


ANOKA, MINNESOTA 
TELEPHONE HARRISON 1-1445 


P.O. BOX 588 


Speed up map making 
with the new 
Model 55 Map-O-Graph 
Completely new. Effortless motorized control. En- 
larges, reduces; focuses at the touch of a button. 
This new precision vertical projector will cut time on your map- £ : : 
ping jobs from 50 to 75%. Projects any detail to precise scale eet s 
right on the drawing surface. Use it to transfer surface or sub- ; 
surface geology, contours, wells and well data, title blocks, 
topography, outlines, and tless other features. A great help 


when working from GLO, topo, and aerial photos. Simplifies 
construction of cross sections. 


“Greatest map making time saver we know,” say users. 


@ Takes rolled maps of any length, t p t or q Takes no floor space! 
@ Projects right side up, same as original material. ’ 
@ Enlarges 5 times, reduces 5 times. Auxiliary lens for Set it over any table. 


greater range. 
@ 600-watt illumination. Bright image 
4 Built of steel and aluminum. Beautifully finished. 
@ F: 4.5, 9Y2 inch Buhl Tessar-type lens. 
@ Fully motorized. Remote control station attaches to 
underside of table. 
@ Motor release for manual operation. 
® Wall-mounted, free standing, or portable (with brake 
casters). 


Write for special folder describing specific uses 


ART-O-GRAPH, 


INC. 
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‘with 


the speed light! 


The Geodimeter is a unique measuring system employing a principle that oper- 
ates with the speed of light. The Geodimeter can provide accuracies up to 0.03 ft. 
over 40 miles. The Model 4 (illustrated) for short line measuring is accurate to 
0.04 ft. and operates as effectively in a 50 ft. line as it does over a 3 to 5 mile range. 


ECONOMY is the most important feature of the 
Geodimeter Model 4 . 


Geodimeter Special Features: Only one trained operator . . . only one 
master instrument . . . combined with relatively inexpensive reflectors - 
Nothing finer for extreme accuracy - Low initial cost and negligible main- 
Bey tenance - Very simple to set up and operate - Light weight. . . instrument 
= (34 Ibs.) transformer, reflector units and tripod - Reflector stations can be 
set up in advance and left unattended during measuring. 


4 Geodimeter is also available on a lease plan or a rental purchase for special 
4 projects on a monthly basis. Inquire at your local representative or write 


AGA CORPORATION OF AMERICA 


ys? 2013 Park Avenue (P.0. Box 447) South Plainfield, New Jersey 


REPRESENTATIVES 
mm H , Inc., 520 Fourth Ave., S., Minneapolis, Minn. Seiler Instrument & Mfg. Co., Inc., 
SR" Harris Co., 125 S. 68th St., Birmingham, Ala. 1629 Washington Ave., St. Louis, Mo. 


ED Heinrich Co., 711 Concord Ave., Cambridge, Mass. Surveyors Service Co., 2021 S. Grand Ave., Los Angeles, Calif. 
Blueprint Co., 517 W. Adams St., Chicago, Ill. | Thorpe-Smith, Inc., 308 S. Washington St., Falls Church, Va. 
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PROPERTY 


‘‘A Permanent Tamper Proof Marker’’ 


USED BY FEDERAL, STATE, COUNTY AND CITY AGENCIES > 
ae SPECIAL CAPS 
f 
CHECK THESE ADVANTAGES: 
@ A Permanent Marker. fo 
@ Professional Advertising. ac 
@ Minimum Bulk for Storing 
or Carrying. Yor 
kins 
@ Dip Needles Response. Ma 
@ Positive Identification. Reg 
© Ideal for Hard Ground. 
@ Five Stake Lengths: wit 
3”, 18”, 24”, 36”, 48”. All identification caps blu 
are solid corrosion- Wr 
resistant brass. : 
ing 
All 
| BENCH MARK 
“LEAVE YOUR MARK nul 
ON THE WORLD." eve 
art 
on 
Vd Pr 
ing 
HEAD rer 
2%" Dia.. 
Your clients will recognize Yo" Thick 
the value of a permanent- FR 
ly identified professional 
survey. Permanent solid brass Mi 
a 
Go on wen set in concrete, syn 
MANUFACTURING COMPANY 


100 S. MILL ST. PLYMOUTH, MICH. A 


Manufactured and Sold Direct From Factory 


Cr 
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for faster, 
accurate detailing a 
You have your choice of three xR 
kinds of Monsen Trans-Adhesive IN 12 MI 
Map Type: N3500—W 
Regular—for standard photo- a 
graphic reproduction 90,000 590,000 1 
Heat-Resisting — for use S.A. aa 
with Bruning, Ozalid and @) @) e 
blueprinting machines Blackwell Gap Br i 
White-backed—for blank- ENN 
ing out backgrounds. ENNESSEE R : 
All three types are prepared TO SAVANNAH is 


to yourspecifications. Names, 
numerals, cartographic details, 

even designs from your own 

art, are reproduced razor-sharp 

on acetate. 

Pressure sensitive adhesive back- 
ing holds firmly, but permits easy We 
removal without damage. 


FREE: MONSEN TRANS-ADHESIVE 
MAP TYPE STYLE/GUIDE AND SAMPLES 
48 pages of Map Type faces in a wide range of sizes... 


symbols . . . and reference material. Also test samples 
of all three kinds of Monsen Map Type, and a price list. 


M on sien typographers, inc. 


CHICAGO 11, Iilinois—22 East Illinois Street 
LOS ANGELES 15, California—960 West 12th Street L 
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FREE. Order, today. 


*% NO WIRES, BATTERIES or 
SWITCHES—Simple, powerful 
magnetic action, factory ad- 
justed for YOUR geographical 
location, assures unfailing re- 
sults! 


% NO NEEDLE SPINNING—Ex- 
clusive electric braking action 
saves you time! 


LOCATE STAKES, MARKERS, MONUMENTS 
FASTER-MORE EASILY! 


with the Time-Proved AQUA 
DIP NEEDLE LOCATOR 


Here is the nation’s most widely used locator that has helped 
utility companies for years to pinpoint hidden water and gas valve 
boxes quickly and effortlessly. The AQUA locator also is gaining 
ever increasing acceptance with surveyors, mappers and engineers, 
because of its simplicity, ruggedness and accuracy. Check the fea- 
tures below, then try the AQUA locator on the job for 15 days, 


LOOK AT THESE SUPERIOR FEATURES: 


* NO ye — Easy top- 
view readin 

% RUGGED, COMPACT, ACCU- 
RATE, CONVENIENT! 

%& GUARANTEED — to function 
regardless of weather, surface 
or ground cover! 

!15-DAY FREE TRIAL — No 
money! No obligation! You 
be the judge! 


See Your Blueprint Dealer or Write Direct to: 


AQUA SURVEY & INSTRUMENT COMPANY 


7041-1 Vine St., Cincinnati 16, Ohio 


VALVE BOX 
LOCATOR 


$32.50 F. 0. B. CIN., 0. 


UNI-GRAVER 


TRADE MARK 


UNI-DOTTER 


TRADE MARK 


SCRIBING INSTRUMENT 
for paint-coated 


FOR MAPS ENGRAVED 
ON COATED PLASTIC 


plates 


The UNI-GRAVER employs either needles or 
flat blades in an interchangeable adapter (Pat. 
No. 2,735,177, 2,735,178, 2,782,501). Con- 
structed of nickel-plated brass with wrinkled 
finish, it is fitted with a Bausch & Lomb 2” 
focal length optic, adjustable at any position. 


All Instruments Guaranteed Unconditionally For Workmanship And Materials 


See our Catalog for details on the various adaptations of the UNI-GRAVER, the UNI-DOTTER 
and the fine-line UNI-PENS and for new lowered prices. 


| UNIVERSAL INSTRUMENT CO. - 3807-11 Bunker Hill Road, Brentwood, Md. » WA 7-8957 


SHEETS 


The manually-operated UNI-DOTTER is de- 
signed to mechanically engrave dot symbols, 
both uniform and clear, for maps engraved on 
coated plastic sheets. Pat. #2,825,136. It 
is manufactured of nickel-plated brass with 
wrinkled finish and mounted on a plastic base. 
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@ Designed for use on all types of mate- 
rials with coated surfaces 


@ Built-in wide angle lens and magni- 
fication 4 x 


@ Variety of scribing points for single 
or double lines 


@ Reliability and utmost accuracy gua- 
ranteed 


My 
Fore more information write: 


CORPORATION-s0 


MUNICH, 
Reichenbach 
© Self-levelling 


for literature, write to: PRECISION INSTRUMENTS INC., 1900 Fifth Ave., oe N. Y., Exclusive U.S. Distributor 
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BRAZIL 
GREENLAND 


PORTUGAL 


DENMARK 


MOZAMBIQUE 


BERING STRAIT 


GUINEA S. S. Surveyor, U. S. Coos: & 


Geodetic Survey's Newest Vessel 


Raydist 


VENEZUELA 2 
Precision 


Selected for Latest Peau 
U.S. Coast and Geodetic bined 
Hydrographic Vessel 


RAYDIST JOINS SURVEYOR 


FOREMOST POSITION-DETERMINING SYSTEM U.S.C. AND G.S. NEWEST SURVEY VESSEL 


UNITED STATES 


Another RAYDIST equipped hydrographic vessel joins the growing fleet of world-wide RAYDIST users as 
RAYDIST precision distance-measuring equipment becomes a basic installation aboard the United States 
Coast and Geodetic Survey’s newest and most modern surveying vessel, the Surveyor ¢ Remarkably simple 
to operate, RAYDIST requires no monitoring, chart directions, or area calibration; no antenna pointing or 
antenna stabilization. Highly accurate, RAYDIST offers sensitivity to 14 meter, repeatability to 1 meter 
and a probable error not exceeding 3 meters at ranges of approximately 25 miles. Operating ranges up to 250 
miles (daylight) and 100 miles (night) are normal. It is this unique accuracy at short and long ranges that 
has made RAYDIST the standard distance measuring equipment throughout the world. Where accuracy, 
reliability, and simplicity are demanded, RAYDIST is specified © For maximum portability and lower 
operating costs, at ranges to and exceeding 25 miles, RAYDIST’s new miniaturized equipment is ideal. 
The small, lightweight, transistorized Navigator is specially suited for launch operations in shallow water 
and shoal areas. The small base stations can be transported by launch, station wagon, or even helicopter. 
They can be erected by one man in less than an hour, operated from standard 12-volt batteries, and can 
be quickly and easily moved from one site to another as the survey progresses. 


Again RAYDIST is found superior for use in a variety of applications 
hydrographic surveying, petroleum exploration, marine navigation, 
aeronautical research, ship testing and a host of other applications. 


For more information write for Catalog 201. 


HASTINGS-RAYDIST, INC. 


Hampton, Virginia PArk 3-6531 


% Designers and manufacturers of miniaturized and long range RAYDIST dist t systems. 


— 


Now you can take another 
big step forward, with the 
“KELSH DIGITAL READOUT” 


Designed primarily for the KELSH PLOTTER", this de- 
velopment is tailored to your specific needs. It includes a 
20” x 20” precise coordinatograph, with xy, yz or xyz 
readout. Write for prices and delivery. 


THE KELSH INSTRUMENT COMPANY, INC. 


2411 W. FAYETTE ST. . BALTIMORE 23, MD., U.S.A. @ Cable: KELSHCO 
Tel.: 566-2650 
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IN CANADA: Computing Devices of Canada, Ltd. Ottawa 4, Ontario 


...and it all began with a Berger 


Where there’s a turnpike to be built—a cloverleaf to be engineered—a skyscraper to lay out—a river 
to bridge... chances are a Berger will be there getting it under way. 


For Berger Instruments are wise in the ways of the country’s leading engineers and constructors. They’ve > 
been field-conditioned to meet the challenging demands of many of the major construction 
projects of the century. 


So when you see the “signs” of big construction—Turner, Stone & Webster, F. F!. McGraw, among 
others, look around—a Berger is somewhere on the scene. 


Then put yourself behind the Berger and see why. 
C. L. Berger & Sons, Inc., 43 Williams Street, Boston 19, Mass. 


synchro readout devices, precision rotating mechanisms, 
design and Engineering & Surveying Instruments...Made in America by American Technicians...Since 1871 
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LOOK TO ABRAMS 


SURVEYING AND MAPPING 


FOR LEADERSHIP... 


ABRAMS 


AERIAL 
SURVEY 


CORPORATION 


Wanhoe 2-627! 


Abrams has been a consistent 
leader in the development of 
new photogrammetric tech- 
niques and systems for nearly 
40 years. Today, Abrams op- 
erations are based on use of 
distortion free aerial photog- 
raphy and first order stereo- 
triangulation and plotting 
instruments. The scope of 
Abrams service is unlimited. 


Abrams representatives are 
available for consultation any- 
where. 


SUR 
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LANSING |, MICHIGAN. USA 
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American Air Surveys 


Aerial Mapping Company of Idaho 

Land & Air Maps Incorporated Wh do the 

Spencer B. Gross 

Photogrammetry Incorporated 

ewis-Dicherson Associates 

Engineering Services, Inc. f a map wit 

Mark Hurd Aerial Surveys ZL 

L. Robert Kimball 

Affiliated Alaskan Architects, \ 


Engineers, Surveyors . BA L p LEX? 
Carl M. Berry 2 


Cartographers, Incorporated 


Sun Ray Mid-Continent Oil Co. 
Lester E. Swain 


Lg Because Balplex is both a bridging and a 
Falcon Air Maps compilation instrument. It plots contours 
from aerial photographs with high precision 
Keystone Menping Company (grid accuracy of +1/10,000) ... high 
Beker tac magnification (5X) ... needs no calibration 
Alien G. Butler ? ... yet costs hundreds of dollars less 

Tt initia than any other dependable plotter! 


Clair A. Hill & Associates 

— 
obinson Aerial Surveys Inc. 

Boothe Company Incorporated BAUSCH & LOMB Made in America, 

Inc. : to the world’s 
utometric Corporation SINCE 1853 

Erdman, Anthony & Hosley highest standards. 

Alster & Associates 

Colorado School of Mines 

Syracuse University 

Virginia Military Institute 

Cornell University 

Massachusetts Institute of Technology 

University of Colorado 

Oregon State College 

Georgia Institute of Technology 

Griffiss Air Force Base 


BAUSCH & LOMB INCORPORATED 

74324 Bausch Street, Rochester 2, N. Y. 

Please send me catalog F-310 with data on Balplex 
aerial mapping equipment. 


Navy Hydrographic Office NAME ...... 
Washington State Highway Commission ADDRESS 


Bonneville Power Administration 
oe Highway Dept. 
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TECHNICAL ADVISORS, 


Municipal Court Building 3603LemmonAvenue 3033 North Central 
Ann Arbor, Michigan Dallas 19, Texas Phoenix 12, Arizona 
NOrmandy 2-1159 LAkeside 6-1658 AMherst 4-1715 


ELECTRONIC COMPUTATION FOR ENGINEERS AND LAND SURVEYORS 


SURVEYING AND MAPPING 


Now- 4 WAYS YOU 
SAVE DAYS AND DOLLARS 


on SUBDIVISION WORK 


Surveying and engineering firms throughout America are 
saving time, saving money and avoiding manpower bottle- 
necks by using our Electronic Computing Service. We are 
now assisting firms like yours in the following areas of sub- 
division work: 


T Plat Computation. Working from your preliminary plan, 

boundary survey and lot specifications, we provide accu- 
rate large-scale drawings that include all data for platting 
and staking. Brochure gives details and typical example. So 
far, we’ve computed more than 50,000 lots, from Washington 
to Florida—Massachusetts to California. 


2 Block Grading Design and Earthwork Computation. 
Starting with the computed subdivision, a topographic 
map of the area, initial street profiles and grading criteria, 
we establish the elevation of each lot corner, the offset and 
elevation for each change of grade along the lot line, the cut 
and adjusted fill quantities for each block or partial block, 
and the total quantities for the tract. The end result is a 
map of the subdivision complete with all computed data. 


3 Computation for Field Layout by the 3-Point Method. 
The 3-point method permits substantial savings in field 
layout costs, with increased accuracy. For full details see the 
April-May 1960 issue of Traverse Tips, available on request. 
Our electronic computers quickly handle the tremendous 
amount of computation required. 


4 Centerline Stationing Computation. We compute and 

provide in one tabulation all the horizontal and or verti- 
cal control data needed for running centerlines and up to 6 
offset lines. 


WRITE OR PHONE for full details- 
and let us quote on your next subdivision. 


Inc. 
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Helicopter service courtesy Coast Rotors 


“Electrotape Leapfrog” - world’s fastest surveying 


“Electrotape Leapfrog” slashes days, weeks, and even months from the time once required to make precise distance 


measurements. Required to play: a helicopter and a pair of Cubic DM-20 Electrotapes. Order of play: 1. Helicopter 
} flies Electrotape *2 from start point to first tie-point, up to 30 miles away. 2. While Electrotapes measure distance 
{ to first tie-point, helicopter flies back to start point. 3. Helicopter flies Electrotape *1 to second tie-point, leapfrog- 
ging first tie-point. 4. While Electrotapes measure distance between first and second tie-points, helicopter flies 


back to pick up Electrotape +2. And so on. Leapfrogging eliminates packing-in through difficult terrain, saves 


clearing underbrush. Priced at $6000 apiece, Electrotapes quickly pay for 


themselves by saving operating time and cost. Weighing only 25 pounds, Cu bic 
CORPORATION 


the DM-20 is all-transistorized and provides numerical distance readout. 


INDUSTRIAL DIVISION 
For descriptive literature on Electrotape, write to Department S$M-103. GAN DIEGO 11, CALIFORNIA + ROME, ITALY 
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262 YEARS 


. . . of experience in the manufacture of 
surveying and measuring instruments 


are reflected in the new, 
expanded Buff & Buff product line 


Now F. W. Breithaupt & Son of West- 
ern Germany (founded 1762) has made 
its world-famous products available to the 
American market through Buff & Buff 
(founded 1898). 

Now you can fill your requirements 
from one of the finest, most respected 
instrument lines offered anywhere in the 
world... 


© Transits @ Plane Tables 

© Optical Geological 
Theodolites Compasses 

@ Levelling Surveying 
Instruments Accessories 

© Alidades @ Range Finders 


e@ Tacheometers 
Mining 
Theodolites 
Collimators 
Plumb Bobs 
Optical 
Measuring Tools 
© Special 
Instruments 


Buff Transit Write for your free Breithaupt — 
Instrument Information Optical Theodolite 
Packet containing com- 
plete, detailed description 
of over 70 instruments and 
allied equipment. 


Breithaupt 


Range Finder Buff Level 


BUFF & BUFF MANUFACTURING COMPANY 


Dept. 1, 329 Lamartine St. 
Jamaica Plain 30, Mass. 
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The KERN DKM 1 Theodolite in use during 1948 French Polar Expedition. 


KERN DKMI1 Theodolite 


PRINCIPAL FEATURES: 


Weight of Instrument 4 lbs. 


Ruggedness under all conditions. 
New light weight centering tripod. 


SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N. Y. 


se: 


TTT 


Simultaneous, eccentricity free reading 

of diametrically opposed points of both circles 

to 10 seconds direct and to 1 sec. by interpolation. 
Average working accuracy 3—4 seconds. 


Internally wired for electric illumination. 
Maximum compactness and portability. 


For Further Details Write For Booklet 154-5 


120 GRAND STREET 
WHITE PLAINS, 
NEW YORK 

White Plains 9-0101 
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: Team of stable-base films 
by Du Pont give permanent 


records of superior accuracy 


SURVEYING AND MAPPING 


Two Du Pont films cut drafting 
time and costs for photogrammetrists 
and mappers. 


CRONAPAQUE” Print Film on tough, 
stable CRONAR" polyester 
photographic film base is being used 


for mosaics and scaled enlargements. 


Reproductions on CRONAPAQUE 
are extremely durable and of the 
finest photographic qualitv. And 


because CRONAPAQUE is translucent, 


they can be backlighted. 


CRONAFLEX”" Engineering Repro- 


duction Fil 
more and 

because 0 
durability. 
drafting si 
lines can t 
an import: 
accurate r 
the identi 
CRONAFL 
“natural” 
stereo plo 
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duction Films are being used 

more and more for topographic maps 
because of their stability and 
durability. In addition, their superb 
drafting surfaces mean that uniform 
lines can be maintained easily, 

an important detail in producing 
accurate maps. And because it has 
the identical drafting surfaces, 
CRONAFLEX UC Drafting Film is a 
“natural” for original tracings with 
stereo plotters. 


For the best possible mosaics 
and topographic maps, remember this 


durable and stable team: CRONAPAQUE 
and CRONAFLEX. For more information, 
see your Du Pont Technical 
Representative or write: 


E. |. du Pont de Nemours & Co. (Inc.), 
Photo Products Department, 

Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Ltd., Toronto. 
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Better Things for Better Living 
... through Chemistry 
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RAPID 
MEASUREMENT 


OF DISTANCE 


TO FIRST ORDER 
ACCURACY WITH 


GEODIMETER 


| MODEL 4B 


Now distances from 50 feet to 8 miles 
can be measured in a few minutes with error 
ratios in the order of 1/170,000. The Geo- 
dimeter uses a modulated light beam returned 
to the instrument by a passive reflector and, 

NEW ENGLAND BY y 


other instruments would present serious 
CARL HEINRICH COMPANY 
VISIT our showroom for the most complete 
stock of Engineers’ & Builders‘ Instruments and Field Supplies . . . the most 
wanted products of all leading manufacturers, including: 


KERN GEODIMETER DIETZGEN 
BUFF DAVID WHITE GURLEY 
BERGER PERMA-FLAG WATTS 
ROLATAPE KUKER-RANKEN LUFKIN 


RENTALS OF LATE MODEL TRANSITS & LEVELS 


Complete facilities for repair and collimation of almost any type of Engineers’ 
and Builders’ instrument. 


CARL HEINRICH COMPANY 


711 CONCORD AVENUE, CAMBRIDGE 38, MASS. 


UNIVERSITY 4-4840 
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Exploratory Bathymetric Surveys 
in the Arctic Ocean 


By ARTHUR E. MALLOY 


U. S. NAVY HYDROGRAPHIC OFFICE 


Assrract: The atomic submarines conducting polar explorations have obtained continuous 
sounding profiles of the ocean floor. Prior to 1957, all soundings were obtained by drifting ice 
stations, ice breakers, drifting ships, and/or U. S. and Soviet plane landings on the Arctic 
pack. Methods and instruments used to obtain bathymetric data during the cruises made by the 
atomic submarines are discussed. Navigational equipment, including the Inertial Navigation 
System, is noted in addition to the standard types of navigation instruments such as the Bub- 
ble and Periscope sextants. 

Nautilus, Skate, Sargo, and Seadragon, have transited the Artic to obtain the optimum bottom 
coverage in the allotted time and not duplicate previous routes. This has been accomplished 
during various times of the year, including periods of total darkness. 

Space limitations aboard nuclear submarines affect the working and living conditions to a 
degree not experienced aboard surface ships. A typical day aboard a nuclear submarine in the 
Arctic is discussed along with methods used to reduce data for immediate use, if necessary. 

The future of hydrographic surveys in the Arctic is discussed with particular emphasis upon the 


utilization of a nuclear submarine. 


N 1957 the Nautilus made the first ex- 

tensive exploration under the permanent 
pack ice of the Arctic Ocean. With this 
cruise we can consider the Arctic Ocean to 
have been opened for exploration by atomic 
submarines. 

Since the initial Nautilus cruise of 1957 
there have followed the Nautilus transpolar 
cruise in 1958, which was the first west to 
east crossing of the Arctic Ocean by sub- 
marine; the Skate cruise of 1958, which was 


to collect hydrographic and oceanographic 
data during periods of 24-hour daylight; 
the Skate cruise of 1959, which was to per- 


form the same duties during the winter 
and in a period of total darkness; the Sargo 
cruise of 1960, which was a winter cruise 
from Bering Strait to explore a shallow 
water transit area during total darkness; 
and the most recent cruise of the Seadragon, 
which completed the first transit of the Arc- 
tic Ocean from east to west via the legendary 
Northwest Passage. 

Each of these cruises has carried a civilian 

* Presented at the 21st Annual Meeting of the 


American Congress on Surveying and Mapping, 
Washington, D. C., Mach 22-24, 1961. 
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scientific staff, the number varying with the 
program of operations and the time avail- 
able for scientific studies. To date there 
has been little or no duplication of tracks 
and the routes traveled by the submarines 
during the Arctic cruises have been planned 
so as to obtain the maximum coverage in 
unexplored regions. Efforts have been made 
to cross previous tracks to check various 
bottom features. 

The gross bathymetry of the floor of the 
Arctic Ocean has been known with cer- 
tainty for only a very few years. Until the 
mid-1940's, the general impression of the 
floor of the Arctic Ocean was that of an 
abysmal plain unbroken from coast to coast 
and averaging in depth about 2,000 fath- 
oms. During the years between 1930 and 
1950, Polar research in (or rather “on”) 
the Arctic Ocean had been carried out al- 
most exclusively by the Soviets. Their 
method was the use of the now familiar 
“ice island” or drifting station of a semi- 
permanent nature. In addition, extensive 
research was carried out by the use of the 
especially designed aircraft which trans- 
ported Soviet scientists and equipment to 
points in the Arctic inaccessible to the drift 
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station. At each landing various measure- 
ments were taken including a sounding. 
Prior to the Soviet interest in Polar science 
the cruise of the Fram, under the leadership 
of Fridjof Nansen during 1893-96, is per- 
haps the most significant historically. From 
these relatively scant data and data from 
similar expeditions, the Arctic ocean-floor 
features were delineated. 

The past decade has shown a continued 
interest in Polar studies by scientists of 
many nations, and the military establish- 
ments of this country have expressed an 
active interest in the advancement of knowl- 
edge in the Arctic regions. U. S. icebreaker 
expeditions along the fringes of the Arctic 
Ocean and Air Force plane landings in the 
Central Arctic have also contributed to 
the fund of Arctic knowledge. A great 
impetus resulted from the recent studies car- 
ried out during the International Geo- 
physical Year. In recent years the U. S. 
Air Force has manned an ice island for 
Arctic studies termed T-3 or BRAVO. An 
additional drift station ALFA, supported 
by the Air Force as part of the IGY pro- 
gram was manned during 1958 and 1959. 
Scientists from the Woods Hole Ocean- 
ographic Institution and the Lamont Geo- 
physical Laboratory of Columbia Univer- 
sity who have occupied this station have 
collected and analyzed much data pertaining 
to the Arctic Ocean. 

The limitations of this type of research 
can be seen at once, particularly in regard to 
the studies of the ocean floor. First among 
these is the slow movement of the observing 
platform, in this case the ice pack itself. 
Secondly, the ambiguity of position during 
periods of overcast and third, the inabil- 
ity to control the direction of drift. Un- 
doubtedly, there are advantages to this 
type of research station for other scientific 
fields, and for many years information 
pertaining to the ocean floor was available 
only from this type of platform. 

This then brings us back to the submarine 
and the methods which can be employed 
for gathering data. The general public finds 
it difficult to conceive the idea of the north 
polar region as a true ocean. True, there 
is a semipermanent ice cover which has 
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tended to create an impression of “land- 
scape.” This, I believe, has been diminished 
somewhat by the nuclear submarine voyages 
and the publicity given the International 
Geophysical Year. 

Discussion of the submarine trips to the 
Arctic usually brings the following questions 
from those engaged in the geographic sci- 
ences: 

1. How do you avoid the ice when sub- 
merged, and how do you surface through 
the ice? 

2. How do you determine your position? 

3. What instruments do you use to meas- 
ure depth? 

4. Other than scientific data, what is the 
usefulness of the information collected? 

5. What are the living and working con- 
ditions aboard a submarine? 

6. What new information is available 
as a result of the Arctic cruises? 

In answer to the first question there is 
need of a short explanation. The Arctic 
Ocean is covered by ice which varies in 
thickness from season to season as well as 
regionally. The average thickness in the 
Arctic during summer or winter is from 
9 to 12 feet. This ice cover is in continual 
motion, and, from time to time, depending 
on surface winds and ocean currents, open- 
ings occur. This phenomena happens sum- 
mer or winter, but is more prominent during 
the summer months when there is a warming 
of the air and ice decays to some extent. 
Openings that do occur, in the summer do 
not generally re-freeze although they do 
close up because of the motion of the ice. 
During the winter months openings occur 
but immediately re-freeze at a rate pro- 
portional to the air temperature. The 
openings are named depending on their 
size: a narrow opening is termed a “crack; 
long, wide openings are termed “leads;” 
and pond or lake size openings are termed 
“polynya,” a term borrowed from the 
Soviets. These openings are detected by 
SONARS designed to distinguish between 
the water surface and the ice cover. The 
underside of the ice is not smooth but is 
studded with hanging pillars of ice which 
may extend down to a hundred feet or more. 
These pinnacles or “pressure ridges” are 
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” 


Official Photograph, U. S. Navy 


Members of the crew of the Seadragon dot the Arctic ice as they collect information during the po- 
lar cruise in the summer of 1960. 
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Official Photograph, U. S. Navy 


The author and W. I. Wittmann, Oceanographer, U. S. Navy Hydrographic Office, examining 
the re-freezing of a small lead in the Arctic Ocean in. the winter of 1960. Air temperature, -15° F. 


formed by the interaction and pressure of 
adjacent ice flows. The surface form is 
seen in photographs which give the appear- 
ence of hummocks or ridges, adding to the 
topographical conception of the surface. 
To detect these “pressure ridges” a sonar 
designed for this purpose is mounted on the 
submarine. It is a most valuable accessory, 
particularly when transiting shallow water 
areas of the Arctic and detecting icebergs. 
Surfacing is accomplished by observing the 
sonar display and selecting what appears 
to be a suitable opening. The submarine 
is then carefully maneuvered into position 
for surfacing. During winter operations 
the same procedure is used, except that, in 
many cases, the ice cover must be pene- 
trated. How much of the submarine will 
be exposed often depends on the ice thick- 
ness. Usually only the “sail” or conning 
tower is allowed to penetrate the ice. 

The second question, regarding position 


determination, can be answered quickly. 
Prior to all the recent Arctic voyages, each 
nuclear submarine has been equipped with 
Inertial Navigation equipment in addition 
to the standard instruments found aboard 
every submarine. Occasionally additional 
instruments are utilized for checks or evalua- 
tion. The periscope sextant and celestial 
altitude recorders are among those which 
have been evaluated. Navigation, always 
leaving much to be desired in Arctic regions, 
has been exceptional. 

The third question pertains to depth- 
measuring instruments, and in the case of 
every Arctic cruise the Navy echo-sounder, 
designated AN/UQN sonic sounding set, 
has been used. In addition, the Precision 
Depth Recorder has been standard equip- 
ment for most of the Arctic cruises. The ad- 
vantage of scale expansion makes this in- 
strument a most welcome addition for the 
interpretation of ocean-floor features. 
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Official Photograph, U. S. Navy 


U. S. S. Sargo—Skate class nuclear submarine—surfaced in the Arctic during the winter, 1960. 


During the recent cruise of the Seadragon 
through the Northwest Passage a shallow- 
water echo-sounder was added. For this 
operation, the officer of the deck could 
utilize the visual display of the UQN. A 
graphic recording was obtained by the 
EDO-255 for charting purposes. 

The fourth question, of what immediate 
use is the information obtained, requires 
some discussion. For oceanographic use the 
bottom topography explains in part the 
mass transport of water in the Arctic Ocean. 
The properties of underwater sound in the 
Arctic may be better understood if the topog- 
raphy of the ocean floor is known. The 
most important immediate use is, of course, 
for the safe navigation of the Arctic. Charts 
utilizing the soundings are available to the 
submarine force and certain prominent 
features are definitely of the nature of 
“landmarks,” and these ocean-floor features 
offer a check as to position. In shallow 
areas, the soundings are added to existing 
charts as they are obtained, to facilitate the 
exit of the submarine in certain passages. 


Question five cannot be easily answered 
because each submarine is different, not 
necessarily by visual inspection of the ex- 
terior but by interior layout, equipment, 
space limitations, and personnel. It might 
be easier to answer this question by assuming 
a hypothetical set of circumstances and then 
discuss an average day aboard a submarine 
in the Arctic. 

For our discussion, we are aboard a 
Skate class submarine, about 265 feet in 
length and 25 feet in diameter. There is a 
large “snail” which encloses the periscope, 
masts, and antennae which project about 
16 feet above the weather deck. Access is 
from the sail or flush deck hatches fore and 
aft. Little else will be visible, the hull being 
almost free of projections. 

The main deck is comprised of the con- 
trol room, attack center, and wardroom 
area. This is the area of activity for con- 
trol of the submarine and is where most 
of the instrumentation for data collection 
is placed. The echo-sounder or sounders 
are easily accessible to the officer of the deck, 
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THE ARCTIC OCEAN’S “NEW LOOK” 


and the navigator’s table is in constant use 
for plotting purposes. During the Arctic 
cruises the echogram is analyzed daily and 
all soundings and important features are 
plotted, ready for use should they be 
needed. The ship’s track is adjusted and 
all logged information checked for accuracy. 
In this way ambiguities can be resolved as 
they occur. Courses are often requested 
and recommendations submitted to the 
Commanding Officer are based on results 
of findings during the cruise. Maintenance 
of instrumentation, watch standing, and 
assisting the other scientists with their work 
projects are routine. Facilities for the neces- 
sities of life, such as meals, bunk space, and 
recreation are available to the embarked 
civilians, but the tempo of activities during 
a cruise of this nature leaves little time for 
recreation, except for an occasional movie 
or card game. Space is always at a premium 
and life is compressed into a relatively small 


area. 


If a surfacing is contemplated, everyone 
who has duties topside is busy dressing for 
the outside weather. The stable air-con- 
ditioned atmosphere aboard a nuclear sub- 
marine gives no clue to the outside con- 
ditions which prevail in the Arctic. The 
surfacing, once accomplished, brings the 
sightseers out on deck or on the ice, and 
with them instruments are carried up and 
over by the scientists. All work “ashore” 
is performed in pairs as the dangers of 
cracks or shifting ice, injury, or polar bears 
is always present. 

The work completed, we collect our 
equipment, board the submarine, and, upon 
completion of all other duties, submerge. 
Once aboard, the cataloging and analyzing 
begins, and then back to regular underway 
duties. The officers and men of the sub- 
marine force have been more than coopera- 
tive, in fact, their enthusiasm with regard 
to a scientific program has been extremely 
gratifying. Without their participation and 
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cooperation there would be little to report. 
The sixth and final question pertains to 
the actual bottom topography of the Arctic 
Ocean as observed during the submarine 
voyages. We have known for some time 
that the bathymetry of the Arctic was more 
complex than was first supposed. The 
Soviets, in recent technical literature have 
included bathymetric charts of the Arctic. 
These are presumably based on the data 
collected from their drift stations and the 
numerous airplane landings. Recent papers 
by American scientists are the results of data 
obtained from the American drift stations 
ALFA and BRAVO. One exception is a 
paper presented at the International Ocean- 
ographic Congress by Dr. R. S. Dietz who 
divided the Arctic Basin into physiographic 
provinces. This paper was based on results 
obtained from Navy icebreaker tracks and 
the Nautilus and Skate cruises of 1958. 
The original concept of a great Arctic 
basin is no longer valid. The Arctic is a 
complex ocean, topographically, with a 
prominent ridge, the Lomonasov, extending 
from Ellsmere Island to the New Siberian 
Island. The north geographic pole is at 
the base of this ridge in the Eurasian Basin. 
The western Arctic basin has ridges parallel 
to the Lomonasov, while the eastern area 


Frank Pace, Jr., to Serve 


Frank Pace, Jr., Chairman of General Dy- 
namics Corporation, has been chosen by Presi- 
dent Kennedy to be a member of the President's 
Foreign Intelligence Advisory Board now headed 
by General Maxwell D. Taylor. 

On behalf of official Washington—back in 
June 1948—Mr. Pace, then Assistant Director 
of the Bureau of the Budget, gave an address of 
welcome to the Eighth Annual Meeting of the 
ACSM. He became Director of the Budget and 
later, just before the Korean War, President 
Truman made him Secretary of the Army. Al- 
ready seasoned in politics and government ad- 
ministration at the age of 49, Mr. Pace will 
serve in the advisory post part-time. 

Mr. Pace is well acquainted with the impor- 
tance of surveying and mapping to provide in- 
formation and basic intelligence for solving 
many of the nation’s problems. He has said,* 
“The problem with us in the Office of the Presi- 


of the Arctic Basin is comprised of an abys- 
mal plain studded with numerous sea- 
mounts. The analysis of findings is still 
being carried out, but many areas are still 
to be examined before final conclusions can 
be reached. Each year as new information 
is gathered we can expect newer aspects to 
emerge pertaining to the gross bathymetry 
of the Arctic. 

The future of Polar science appears to 
be brighter with each passing year. As we 
map the information from each trip we are 
better able to produce the navigation charts 
so urgently required in those remote areas 
and are able to furnish more data pertaining 
to the environment. 

The Arctic is no longer a question mark 
on the surface of our planet, and continuing 
efforts will enable us to consider this ocean 
as another waterway for whatever purpose 
we may desire. 

Great advances have been made in the 
equipments for submarine exploration and, 
in the years to come, we may find the sub- 
marine to be the true ocean survey ship of 
the future. The need for charts, hydro- 
graphic information, and oceanographic 
data directly related to submarine use is ap- 
parent, and further efforts should be directed 
toward these ends. 


U.S. Government Again 


dent is not how can a dollar be well spent but 
how can a dollar be best spent.” In addressing 
the ACSM he said, “. . . you are in a position 
to provide us with the information that we need. 
... the factual knowledge of what development 
must come first, what development must be re- 
tarded. You are in a position to provide us 
with information as to how Government may 
best spend each dollar, and it is in this vein that 
I am sure that this Congress (ACSM) is work- 
ing. 

Mr. Pace said that he had a great personal 
interest in the work done by members of the 
ACSM, due primarily to a thorough familiari- 
zation of professional surveying and cartography 
by the ACSM’s first President, Robert H. Ran- 
dall, who was then also with the Bureau of 
the Budget. 


See SURVEYING AND July September 
1948, Vol. VIII, No. 3, pages 111-114. 
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Model of Ocean Bottom Completed 


By LEONARD N. ABRAMS 


PANORAMIC STUDIOS, PHILADELPHIA, PENNSYLVANIA 


HE MODEL of the North Atlantic 

Ocean Bottom, recently completed by 
Panoramic Studios for the U. S. Naval 
Training Devices Center, represents the first 
known attempt at a model of such a large 
underwater area on an accurate and de- 
tailed basis. 

In its initial stages the project necessitated 
the compilation of a map at the scale of 
1: 10,000,000. The reference materials sup- 
plied by Robert Wyener, Scientific Officer 
for the Center, included the Hydrographic 
Charts of the North Atlantic Ocean and the 
Bottom Contour Charts (U. S. Navy Hydro- 
graphic Office) and the charts of the Inter- 
national Hydrographic Office (Monaco) , as 
well as numerous charts from British, Nor- 
wegian, German, and Russian sources. Most 
of the source material was not at the scale 
being used, and in many cases the soundings 
had to be changed from metric readings to 
fathoms. 

Of particular value were the various pa- 
pers by Dr. Bruce Heezen of Columbia Uni- 
versitys Lamont Geological Observatory, 
some of which he was kind enough to make 
available as pre-publication proofs for his 
book “The Floors of the Oceans,” Special 
Paper No. 65, published by the Geological 
Society of America in 1959. Much helpful 
advice and information was supplied by the 
eminent cartographer of the American Geo- 
graphical Society, William Breisemeister, 
who acted as consultant on the map com- 
pilation and later phases of the work. 

An initial compilation had been virtually 
completed when important additional ma- 
terial became available—so back to the old 
drawing board! 

Upon completion of the compilation and 
drafting, the model construction was begun 
in the Philadelphia workshop. The con- 
tours were cut, negatively, at 100 fathom in- 
tervals, laminated inte a single registered 


block, and a stepped positive casting was 
made in reenforced epoxy plastic. This 
strong and accurate base was then modeled 
over with clay, inch by painstaking inch, with 
the pertinent reference map sheets hung 
conveniently nearby for ready reference. 

The forms began to emerge on the model, 
unlike anything previously encountered in 
Panoramic Studios highly varied experience : 
the gigantic upthrust pinnacles of seamounts. 
on whose very peaks are perched the fam- 
iliar Atlantic Islands such as Bermuda; and 
the tremendous sweep of the Continental 
Shelf breaking sharply downward to the 
abyssal plains. Snaking through the center 
of the model there appeared the jagged mass 
of the Mid-Atlantic Ridge, with its deeply 
rifted center. The land forms on the adjacent 
continental masses looked trivial by com- 
parison with the underwater features! A 
vertical exaggeration of 1:25 was required 
to make these landforms read at all well. 

The most extreme conditions appeared in 
the Caribbean corner, especially where the 
mass of Puerto Rico is situated directly 
alongside the deep, almost vertical, cleft of 
the Puerto Rico Trench, 4358 fathoms down. 
This extreme situation imposed such an un- 
usual stress on the vacuum forming process 
originally planned that the first copies made 
for the Navy have been cast in reenforced 
polyester plastic. These light, strong, copies 
reproduce every detail of the master model 
with exact fidelity. 

The completed scale model represents a 
striking improvement over any of the two- 
dimensional media used to portray this in- 
formation. Despite the limitations of the 
scale a great deal of detail has been in- 
cluded. Many forms and relationships stand 
out with exceptional clarity. It is hoped 
that the model and its copies will be of assist- 
ance to further studies in this vital field. 
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Techniques of Relief Representation 


J. S. KEATES 


LECTURER IN CARTOGRAPHY, 


LTHOUGH some attempt was made 
A on early maps to indicate major dif- 
ferences in terrain, it was not until the 
introduction of large-scale ground survey 
and the resultant contour map that it be- 
came possible to consider the proper rep- 
resentation of relief in any systematic way. 

Map symbolization and design have, at 
all times, operated within the limits set by 
the available reproduction processes. Style 
of a particular period is more a reflection 
of technical facilities than an arbitrary, if 
artistically-inclined, choice. Whatever tech- 
nique is adopted, the central problem re- 
mains clear—the re-creation of the three- 
dimensional surface by two-dimensional 
symbols. This may be achieved by either 
abstract or realistic symbolization, but ab- 
stract symbols have the disadvantage that 
they are concerned with creating a visual 
impression of reality, while the map user 
assumes they do so directly and without 
qualification. 

At this point it is necessary to clarify 
some terms. Relief includes variations in 
slope and character of the earth’s surface, 
but does not necesarily involve altitude. 
Therefore, the contoured or hypsometrically- 
tinted map is not regarded in this context 
as a relief map, although such symboliza- 
tion frequently supplements other forms 
of relief representation. 

Whatever theories are involved, from the 
point of view of the map user relief por- 
trayal is automatically associated with 
“realism,” in the sense that landscapes of 
the earth are commonly apparent and to a 
varying degree within everyone’s experi- 
ence. This is not so true with regard to 
altitude, which is relatively more abstract, 
and not visually obvious. Inevitably, there- 
fore, the criterion of realism is applied, and 
this is generally accepted by cartographers 
as their main objective. 

With these facts in mind, two main 
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groups of relief techniques may be distin- 
guished. The first is concerned with in- 
dicating slope variation and form by (a) 
symbols indicating degree of slope, either 
mathematically expressed or visually as- 
sumed, or (b) symbols based on profiles. 
The second group gives a three-dimensional 
impression by employing light and shade. 
As shading is often added to techniques 
employed in the first group, there is no 
absolute demarcation between the two 
groups. Although systems based on pro- 
files shown in perspective are not always 
true maps—in that they are not plani- 
metrically  correct—small-scale ortho- 
graphic projections and repeat profiles have 
been used extremely effectively in present- 
ing relief forms. 

What lies behind our concepts of light 
and shade is not immediately obvious. The 
main source of confusion lies in the failure 
to distinguish clearly between what is meant 
by shadow in the usual sense, and what is 
meant by illumination. Shadows are 
caused by obstructing light, and this is a 
question of position in relation to a source 
of light. A shadow bears no relation to 
slope as such. The brightness of any area 
of land is affected by the amount of light 
reflected, and this is due to the nature and 
angle of the surface in relation to the light 
source or sources. ‘True shadow, such as 
those in very deep valleys, may obscure 
all slopes equally, and, therefore, cannot 
be used to show variations in slope. 

The relief cartographer is, therefore, pri- 
marily concerned with variations in degree 
of illumination and takes into consideration 
both direct light and reflected light. Lack 
of understanding of this leads to overcon- 
centration or “shadows” and results in relief 
portrayals which show only a limited range 
of shadow sides and ignore distinctions be- 
tween horizontal and light-facing slopes. 
The range covered should, in fact, vary 
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from full illumination (perpendicular to 
the source of light) to complete shadow 
(no illumination at all). Where a vertical 
light source is assumed, this is simply ex- 
pressed as “the steeper the slope the darker 
the shadow,” as all horizontal surfaces are 
perpendicular to the direction from which 
the light comes. As a map is viewed in 
plan, this system is certainly the most 
logical. Theoretically, where an oblique 
illumination is assumed, slopes lying at 
right angles to the direction of the light 
source would have the maximum light 
reflection, but they may not be the steepest 
slopes unless the light is assumed to come 
from a horizontal direction. In such a case 
level areas would have no direct illumina- 
tion. 

Despite the pleas of those who use maps 
in the field (map orientation not affecting 
the relief picture when vertical lighting is 
used), the system of oblique lighting is 
now predominant and is almost synonymous 
with hill-shading. The theoretical concept 
of this is shown in Figure B. All level areas 
carry a degree of tone; slopes facing the 
light have variations generally lighter than 
this; and those facing away from the light 
are darker. In fact, the system generally 
employed approaches what is shown in 
Figure C. Vertical features on the light 
side are lightest in tone, and higher level 
areas are lighter than low level areas. The 
concept of a level-land tone, often shown 
repeated as a separate tint in color or 
integrated with a modified scale of hypso- 
metric tints, clearly distinguishes the most 
successful forms of hill-shading from those 
that are only concerned with “dark side” 
shadows. 

Although oblique hill-shading is only 
valid when the map is normally oriented, 
it is not necessary to maintain one light 
direction, Terrain areas can be illuminated 
from different angles, although the angle 
of light must be uniform within any relief 
unit. 

The “art” involved in hill-shading, like 
most forms of cartographic symbolization, 
is a matter of suitable exaggeration. This 
factor, together with the rigidity of illumi- 
nation involved, is what makes a _ photo- 


SURVEYING AND MAPPING 


Ficures A, B, and C.—Percentage of shadow: 

A shows vertical illumination, B shows theoretical 

oblique illumination, and C shows oblique illumi- 
nation as commonly practiced. 


graph of a relief model so unsatisfactory 
compared with an artistic drawing. Hill- 
shading is not an attempt to copy what 
exists in nature, but applies systematically 
what happens in a landscape only momen- 
tarily. The shadows generated on an illum- 
inated model tend to be flat and even in 
intensity. The artist deliberately modifies 
and exaggerates them to show slope varia- 
tions effectively. 

CLASSIFICATION OF PRODUCTION 

TECHNIQUES 

Two main groups can be established in 
the classification of techniques: (1) those 
based on a single original, whether repro- 
duced in one or more tones, and (2) mul- 
tiple originals produced either separately 
or photolithographically. A third group 
comprises color-originals reproduced by 
color-separation, but, as these involve more 
than the representation of surface form, 
they are excluded from this discussion. 
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SINGLE ORIGINAL TECHNIQUES 
Hachures 


Hachures may be used either in the visual 
sense, where the line pattern provides a 
form of shading and slope is interpreted by 
eye, or may be constructed as symbols ex- 
pressing defined degrees of slope. In the 
days of engraving hachures were the natural 
development of a system of hand-drawn 
line patterns and, in common with all such 
areal symbols, suffered from competition 
with other line work. Their various forms 
and combinations, depending on the source 
of light used, have been analyzed and 
described in detail elsewhere, notably by 
Prof. Ed. Imhof in his “Terrain et Carte.” 
They may still be successfully employed by 
cartographers limited to line reproduction, 
but their drafting is a laborious and exact- 
ing procedure. 


Simple hill-shading by pencil 


Probably the commonest form of relief 
drawing for hill-shading is the simple pencil 
drawing in which all tones are applied by 
hand. Almost any medium receptive to 
pencil or crayon may be used, ranging from 
opaque materials such as paper, board, or 
enamel-coated plate to translucent mate- 
rials such as tracing paper or mat plastic. 
Translucent materials have the great ad- 
vantage that they may be placed over the 
contoured base, drainage, or other key 
drawings. Drafting materials are very much 
a matter of personal choice, but generally 
a combination of a “B” pencil and a darker 
wax or charcoal pencil, such as a Faber 
“Zorn” or Hardtmuth “Negro,” is used. 
I find the Caran d’Ache Fixpencil 3, to- 
gether with a thick 4B lead, convenient for 
most purposes, Most cartographers use a 
paper stub to merge and soften the gray 
tones. When working on mat plastic which 
is not white in appearance, a white pencil 
can be used to pick out and solidify the 
highlights. 

The difficulty of this technique, especially 
for maps including extensive areas of low 
relief, is the creation of even tones over 
large areas. This, together with the ob- 
jective of providing the process camera 
with a continuous, even, middle tone, led 


to the development of several refinements 
on this basic technique. 


“Middle-tone” hill-shading by pencil 
(1) Gray base technique. 

A system used by a leading German 
cartographer, Dr. H. Mietzner, and derived, 
I believe, from the work of Dr. F. Hotzel, 
is both simple and effective. On a normal, 
mat plastic sheet, all slope areas are either 
darkened or lightened, using black or white 
pencils. This overlay is placed over a gray- 
toned paper, which gives all unshaded level 
areas an even gray tone, and sharply defines 
the transition from slope to plain. The 
whitened highlights stand out clearly 
against the gray background. The sharp- 
ness of contrast at break of slope is an 
outstanding feature of this system. 

(2) “Dark-plate” technique. 

This system was devised by J. F. Wilson 
of the U. S. Navy Hydrographic Office. It 
works on much the same principle, but the 
drawing is made on a translucent plastic 
sheet which has been lithographically coated 
with a gray tone. The gray tone may be 
darkened by pencil or ink drawing, or may 
be lightened by erasing. It is, of course, 
photographed over a white base. 

(3) Hill-shading by airbrush. 

Where the production of a large series 
of maps is involved, and especially where a 
“soft” or subdued relief is needed for back- 
ground only, the airbrush has many ad- 
vantages. It can be used as a simple direct 
technique, by which middle tones are ap- 
plied, or it can be used as a variant of the 
middle-tone technique. The use of ink 
or watercolor on a plastic sheet has the 
advantage that shadow edges can be scraped 
clean with a knife where sharp distinction 
is required. Where over-all soft tones are 
needed to distinguish major “light sides” 
or “dark sides,”’ it is a more fluent technique 
than any other, and for this reason is prob- 
ably more widely used for small-scale relief 
drawings where the correct emphasis of 
major geographical form is important. To 
my knowledge the Paasche Fine Arts air- 
brush is the only type used for this kind 
of work. An ordinary black watercolor 
gives perfectly good results and can be sup- 
plemented by drawing with brush or pen. 
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A map can be executed either by using black 
transparently or by employing a range of 
opaque grays to match different slope and 
shadow categories. 


MULTIPLE ORIGINAL TECHNIQUES 


Techniques based on hill-shading, and 
those using some form of profile or per- 
spective drawing, may consist of more than 
one original. Shaded drawings generally 
lack distinction in obtaining full contrast 
between level areas and slopes and in ob- 
taining clear contrast within dark shadows. 
This is due partly to the softening effect 
of the screen, partly to the reduction of 
visibility caused by interference of other 
map detail, and partly because relief por- 
trayal on most maps is subdued to main- 
tain the legibility of other map elements. 
To offset these limitations, many combina- 
tions have been tried. Level lowland areas, 
shown on the relief drawing as a middle 
gray tone, can be amplified by making a 
separate mask of these areas and overprint- 
ing in another color. Similarly the areas 
of dark shadow may be redrawn on a 
separate overlay and overprinted in a 
stronger color, generally a half-tone of the 
dark blue or violet which may already he 
in use for other map features. 


Multiple colors from one original. 

The labor of obtaining this extra em- 
phasis from separate drawings, and the dif- 
ficulty of achieving correct repeat of tone 
detail, naturally led to attempts to achieve 
the same end by mechanical means. The 
single original can be photographed 
normally for the full tone range and photo- 
graphed again with underexposure. This 
results in a negative retaining only the 
darker shadows. This image can be over- 
printed in a stronger color or tone. A 
technique of this kinds is, in fact, used for 
the relief sheets of the Ordnance Survey 
7th Edition One Inch of Great Britain. 

To go a stage further, attempts have been 
made to combine hypsometric tints with re- 
lief portrayal, by masking the relief draw- 
ing into the component elevation zones and 
printing these as a graduated color series. 


Profile techniques. 


SURVEYING AND MAPPING 


In addition to hachuring and hill-shad- 
ing, a number of systems have been evolved, 
mainly by American cartographers, which 
all have the profile in some form as their 
common denominator. Some are designed 
for true maps, i.e. they are planimetrically 
correct even though the relief forms are 
viewed obliquely. Others are more prop- 
erly perspective drawings, but for the small 
scales involved they give a highly realistic 
impression of relief. 

These systems are generally associated 
with simple line illustration, for teaching 
aids, text books, or magazine illustration. 
With few exceptions, therefore, they come 
under the heading of single original tech- 
niques, although they could well be com- 
bined in color with other map elements 
or make use of color combinations inte- 
grally. It is a curious example of European 
predominance in the cartographic tradi- 
tion, that the shading systems of European 
origin have dominated topographic maps, 
and nearly all atlas and small-scale maps 
in color, despite their limitations, while the 
profile techniques remain comparatively 
undeveloped. The main types are as fol- 
lows: 

I. Perspective maps, correct planimetry. 

A. Physiographic maps, originating 
mainly from the work of Lobeck. 

B. Landform maps, as developed by 
Prof. Raisz. 

C. Pictorial ‘Terrain, the system evolved 
by Prof. A. H. Robinson and N. Thrower. 

All these techniques present terrain forms 
by some method of profile, viewing the ter- 
rain obliquely. The pictorial terrain §sys- 
tem is most closely allied to the contouring 
on which it is based. Physiographic and 
landform maps are more clearly personal 
interpretations derived from topographic 
and geological study, but are none the less 
valid for that. At small scales they are 
not necessarily less “accurate” than highly 
generalized contours or layer-tinted eleva- 
tions, although these are more readily ac- 
cepted as “true” maps. 

II. Perspective drawings are normally 
“global” or ‘“‘contintental” views, in which 
part of the earth is seen in perspective. 
They are typified by the work of R. E. Har- 
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rison, and are often regarded as examples 
of “journalistic” cartography. In the de- 
gree of realism which they achieye, they 
can be far superior to more conventional 
expressions of relief, and it is perhaps their 
success in communication that gives them 
the label of being “popular” in the journal- 
istic sense. 


PROBLEMS AND POSSIBILITIES 


Whatever technique is used to produce 
the originals, their reproduction by photo- 
lithography is almost a common factor, and 
in some respects a common disadvantage. 
With few exceptions, shaded relief is used 
as a background image to a map carrying 
other detail. If it is printed strongly 
enough to reveal the full variation of tone 
contained in the original, it has an obscur- 
ing effect on the other map features. If 
it is rendered as a light background tone, 
then the maximum contrast between light 
and shade is correspondingly reduced, and 
much of the visual impression is lost. 

With this in mind, it is even more un- 
fortunate that the general necessity of using 
the halftone screen for reproduction by off- 
set is itself a factor in tone reduction. Not 
only do the screen dots break up edges, 
but they reduce the conirast between similar 
tones. The use of the 300-line screen min- 
imizes this, but it is a general limitation 
which the cartographer must keep in mind, 
and which can only be countered by mak- 
ing the original harder and “sharper” than 
normal, 

The most common failure in reproduc- 
tion lies in the extremes, the complete high- 
lights and the vary dark shadows. Unless 
some process is used to avoid it, the faint 
halftone dot will appear everywhere, caus- 
ing a loss in intensity for the full highlights. 
If screening is done at the first negative 
stage, the highlights can be opened by re- 
touching the negative, but this tends to 
leave a hard edge, and is difficult and time- 
consuming to do. Where the halftone 
screen is used after a continuous tone nega- 
tive has been made, there is a better possi- 
bility of masking the highlights and at the 
same time “vignetting” them to give a soft 
edge. In this case the “sandwich” would 


consist of; highlight mask—transparent 
plastic sheet 0.5 mm thick—continuous tone 
negative—magenta screen—film. 

Obtaining full contrast in the dark tones 
is more difficult to accomplish, and many 
experiments regarding this are being made. 
The use of luminous paint, to obtain better 
light reflection from adjacent dark 
shadows, has been suggested. It is generally 
believed that the production of a continuous 
tone negative, followed by contact screen- 
ing, gives a better rendition of tone con- 
trast than photographing through a screen. 

At present, the tendency to employ some 
form of relief representation on both large- 
and-small-scale maps is in full swing. 
Many hill-shaded topographic maps_re- 
cently produced seem to have reached the 
ultimate in the combination of hill-shad- 
ing with the presentation of other detail. 
My own feeling is that it will be fruitless 
to attempt to push this method any further. 
Certainly obliquely-lighted hill-shading, de- 
pending as it does on the visibility of the 
highlights, is doomed initially when com- 
bined with strong layer tinting, and the 
marriage of these two systems is nearly al- 
ways unfortunate. Even when dark 
shadows remain, sharp color changes on 
the light side destroy the balance of the 
highlights. I firmly believe that the im- 
proved representation of relief on maps 
carrying other detail and produced in sev- 
eral colors lies not with further refinements 
in shading techniques, but with the adop- 
tion of other systems in more carefully con- 
structed forms. The scribed profile—which 
would not interfere with the use of color 
tones for other map eclements—has yet to 
be explored. 


REFERENCES 


A New Method of Terrain Representation. 
A. H. Robinson & N. J. Thrower. The Geo- 
graphical Review, Vol, 47, 1957. 

Landform, Landscape, and Land Use Maps. 
Erwin Raisz. Journal of Geography 45, 1946. 

A report from the Ordnance Survey of Great 
Britain. Brig. L. J. Harris. Second Interna- 
tional Cartographic Conference. Chicago 1959. 


I am also indebted to Mr. C. Sjélander of 
Esselte Map Service, Stockholm, for technical 
advice on vignetting highlights. 


NG 
ad- 
= 
ved, 
a 
- 
i= 
= ion 
nie 


WwW 
| 


What makes a leader? 


CLAIMS? 


Today, there are about 1,500 micro-wave 
distance-measuring units at work around the 
world. 


More than 95% are Tellurometer. 
Why this kind of popularity? 


Simply because while other manufacturers 
have been advertising equipment which 
were only experimental models or in limited 
production, engineers were using Tellurom- 
eter Systems to rack up real records of pro- 
fessional accomplishment. They have proven 
their practicability—not on a dozen “tests,” 
but on hundreds of day-in, day-out mapping 
assignments. 


So they continue to be the overwhelming 
choice of the engineering profession for 
speed, accuracy and dependability. 


When you buy an electronic distance 
measuring system, don’t buy claims. 


. . » Buy performance 


Tellurcmeter, Inc. * 206 Dupont Circle Building »* Washington 6, D.C. 
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SURVEYING AND MAPPING 


The International Cartographic Association 
First General Assembly 


The American Congress on Surveying and 
Mapping, the official non-governmental organ- 
ization representing cartographic activities in the 
United States, was represented by seven dele- 
gates at the First General Assembly of the In- 
ternational Cartographic Association held May 
29 to June 3, 1961, in Paris, France. 

This organization was conceived at the Esselte 
Conference on Applied Cartography held in 
Stockholm, Sweden, in 1936, where it was pro- 
posed that the idea of more extensive interna- 
tional cartographic cooperation be investigated 
in various countries. 

This proposal was later developed by dele- 
gates to the Second International Cartographic 
Conference, sponsored by Rand MeNally & 
Company, at Evanston, Illinois, in 1958, 

Another meeting was held in Mainz, Germany, 
in November 1958 to discuss, more in detail, 
plans for furthering the establishment of an in- 
ternational organization. 

The national delegates to the Mainz meeting 
met again at the Bern Cartographic Conference 
in Bern, Switzerland, June 9-10, 1959, where 
the formal draft statutes were developed estab- 
lishing the “International Cartographic Associa- 
tion. 

This chain of events led to the First General 
Assembly of the new Association held in Paris, 
France, from May 29 to June 3, 1961, which 
was attended by representatives of 29 national 
cartographic organizations and societies. 

The French Committee on Cartographic 
Techniques, under direction of M. R. Brunotte, 
S. de Brommer, and G. Guyonnaud, was host 
to the ICA First General Assembly and should 
be commended for the wonderful manner in 
which it administered these meetings. 

A draft of the Statutes governing the organi- 
zation was submitted, for discussion and final 
adoption, to the delegates from the original 
thirteen nations who attended the organization 
meeting held in Bern, Switzerland, in 1959. 

Under the above rules for admission, the 
\merican Congress on Surveying and Mapping 
was designated the official organization repre- 
senting cartographic activities in the United 
States. Action was taken by the ACSM Board 
of Directors at its meeting held May 16, 1959, 
giving approval to assume this responsibility and 
the appointment of Mr. Duncan Fitchet as the 
first ACSM delegate to this new organization. 


The aims of the International Cartographic As- 
sociation are as follows: 

(a) The advancement of the study of carto- 
graphic problems. It is concerned with the 
source material, compilation, graphic design, 
drawing, scribing, and reproduction techniques 
of maps and associated forms of graphic repre- 
sentation. To this end, cooperation with differ- 
ent branches of geodetic, geographic, and other 
scientific research is desirable. 

(b) The instigation and coordination of 
cartographic research involving cooperation be- 
tween different nations, the exchange of ideas, 
the furtherance of training in cartography, and 
the encouragement of the spreading of carto- 
graphic knowledge. 

(c) The organization of cartographical con- 
ferences, meetings and international exhibitions, 
etc., and participation in similar meetings or- 
ganized by other scientific bodies. 

(d) Between technical conferences, to work 
at problems of particular interest by the estab- 
lishment of special commissions. 

National Representation and rules for admission 
are: 

Any nation which pursues an independent 
cartographic activity can be accepted as a mem- 
ber of the ICA provided that it agrees to partic- 
ipate financially in supporting the Association 
and in collaborating actively in its scientific and 
technical work. 

Each nation can only be represented as a 
member of one single organization which should 
preferably be the national committee or society 
for cartography. Individual persons cannot be 
admitted as members. 

Application for membership shall be made by 
letter to the Secretary-Treasurer and may be 
approved by the Executive Committee subject 
to ratification at the next General Assembly of 
Delegates. 

The official organization of the Association 
consists of: 

(1) The General Assembly of the Delegates, 
which is formed from the Executive Committee 
and the principal delegates of each member na- 
tion and their deputies who are able to attend. 
(2) The Executive Committee includes the 
President of the Association, five Vice Presidents, 
and a Secretary-Treasurer. 

The Executive Committee (1961-1964) in- 
cludes the following members: President 

(Continued on page 474.) 
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Utilization of the Kilmsch Variomat 
in Map Compilation 


By FREDERICK K. HAYES 


ARMY MAP SERVICE 


NE of the major problems encoun- 

tered when compiling small-scale 
maps from large-scale topographic base 
maps is the correct, yet generalized, por- 
trayal of relief. It is necessary to depict, 
commensurate with the final compilation 
scale, the required contour interval. Char- 
acter of the land forms should be retained 
without coalescence of contour lines. Like- 
wise, the correct position of each contour 
must be maintained in relation to plani- 
metric features despite any reduction in 
scale. 

To achieve this end in map compilation 
the Army Map Service employs several 
methods. 

1. When legibility permits, the base 
source is reduced photographically to the 
final compilation scale. The relief is then 
delineated by inking or engraving, accord- 
ing to specifications The manuscript may 
be compilation separated or all colors shown 
on one copy. 

2. Figure 1 shows a 1:25,000-scale source 
which due to coalescence of contour lines 
becomes illegible upon reduction. To over- 
come this problem, two methods are avail- 
able. 

a. “Pullups” are prepared by extract- 
ing or “pulling up” on an overlay the de- 
sired contours and planimetric features. 
Data are inked or pencilled allowing for 
enlargement of symbols and displacement 
of detail essential for insuring photographic 
reduction of each pullup. 

b. By utilizing the Klimsch Variomat. 

The Variomat, manufactured by Klimsch 
West Germany, has proved an excellent as- 
sist in the preparation of relief copy. This 
instrument is adapted to fit the lensboards 


Presented at the 2lst Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington. D. C.. March 22-24, 1961. 
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FIGURE 1. DIRECT REDUCTION OF A 1:25,000 
SCALE RELIEF TO 1:250,000 SCALE 


of most horizontal, process cameras if they 
utilize a strong camera base and lensholder. 
It is not the intent of this paper to describe 
in detail the functions and components of 
the Variomat. However, a brief explana- 
tion of its performance may help to clarify 
the application to contour presentation. 

Basically, the Variomat is a device which 
oscillates a glass disk interposed before the 
camera lens. An electric drive, in con- 
nection with a gear system and interchange- 
able lobed cams, causes this disk to both 
wobble and rotate during exposure. This 
action produces the same determinable 
effect as if the original copy were being 
moved. Varying amounts of displacement 
are obtained by inserting various sized cams. 

Figure 2 shows an over-all view of the 
principal parts of the Variomat. 

Figure 3 is a diagrammatic sketch of the 
relationship of Variomat parts to the cam- 
era lens. 

Since light exposes photographic film, 
the areas where the light strikes during this 
displacement increases line weights if a 
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negative copy is used. Conversely, posi- 
tive copy decreases line weights as the re- 
flected light from the background creates 
thinner lines. 


This AMS application of the Variomat 
employs one of the original intents for which 
this instrument was designed, line variation. 
By the variation of the width or weight of 
lines, the desired index contours on the 
larger scale base are retained while the in- 
termediates are faded out. A point of in- 
terest here is the fact that the amount of 
increase or decrease is from the outer edges 
of the line. Hence different width lines 
do not change in position. 


1, CAMERA HOLDING DISK 4. INTERCHANGEABLE CAMS 
2. LENS 5. ZERO GAUGE CONTROL 
3. OSCILLATING DISK 6. ANTI-FLAIR HOUSING 


FIGURE 3. DIAGRAMMATIC SKETCH OF THE VARIOMAT. 


Figure 4 depicts the elimination of inter- 
mediate contours leaving only index lines. 
For example, an AMS 1:25,000 or 1:50,- 
000 scale map shows index contours by a 
line weight of 0.01”, intermediates at 
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FADE OUT RESULT 


FIGURE 4. ELIMINATION OF INTERMEDIATE CONTOURS BY THE VARIOMAT 


0.006”. By setting the Variomat to fade 
out or slim down all lines by 0.0065”, all 
intermediates are eliminated. The remain- 
ing index contours then approximate 
0.004”. This line is adequately visible for 
photographic purposes or preparation of a 
drafting image. A reduction as great as 
ten times is possible with the Variomat. It 
may, however, be necessary to make it in 
two stages; for instance, using a relief posi- 
tive of 1:25,000 scale, fadeout intermedi- 
ates at 1:100,000. Then, employing the 
resultant negative, heavy up the remaining 
index contours before reducing the 1:100,- 
000 to 1:250,000 scale. (Figure 5.) 


“OPT” 


FIGURE 5. RESULTANT INDEX CONTOURS 
AFTER VARIOMAT PROCESSING. 

To complete the compilation relief man- 
uscript the processed positives are panelled 
to an image of the projection. This panel 
serves as the relief copy. At the time of 
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final engraving any additional minor gen- 
eralizations needed can be made for com- 
patibility with scale specifications. This 
ability to photographically present at a 
smaller scale the detailed contouring of a 
larger-scale map has been particularly ap- 
pealing to cartographers interested in re- 
taining such intensive contour delination. 

The system is applicable primarily to the 
preparation of 1:100,000, 1:250,000, and 
1:1,000,000 scale maps. Its use, naturally, 
is limited to sheets where the contour in- 
terval of the base source is readily convert- 
ible to the interval of the new map. Spe- 
cifically, a 1:25,000 map with an interval 
of 10 meters carries index contours at fifty- 
meter intervals. ‘Therefore, by fading out 
the intermediate tens, the fifties become 
intermediates for a fifty-meter interval on a 
1:250,000 scale. (Figure 5.) 

An illustration of possible monetary sav- 
ings that can be achieved is offered by a 
1:250,000-scale compilation. This map is 
composed of 32 1:50,000 base sources. At 
ten hours-per source for pulling up dense 
relief 320 man-hours are needed. No edit 
or correction time is included. The Vario- 
mat employs two hours per 1:50,000 total- 
ing 64 man-hours. At recent AMS hourly 
rates a comparison of costs shows: 


1. By pullup 320 @ $3.90 = $1248.00 
2. By Variomat 64 @ $6.50= 416.00 


Savings $ 832.00 


Advantages of the Variomat include: 

1. Possibility of direct engraving of con- 
tours without previous costly compilation 
delineation. 

2. Direct presentation of existing relief at 
reduced scale. 

3. Major curtailment of editing and cor- 
rection costs. 

4. Reduction of labor costs and elapsed 
time. 


Disadvantages to consider are: 

1. Color-separated reproduction copy is 
necessary. 

2. Uniform line weights are essential. 

3. Method is limited to direct conversion 
of index contours on base to required in- 
terval on smaller-scale map. 

4. Supplementary contours are lost. 


Despite these disadvantages the presenta- 
tion of relief with the Variomat has been 
a decided asset to the Army Map Service 
by cutting compilation production costs 
while maintaining and improving quality 
standards. 


Improved Curricula for Land Surveyors 
Endorsed by A.S.C.E.* 


For several years the subject of up-grading 
curricula for land surveyors has been under 
study by ASCE committees. At its Phoenix 
meeting the Board of Direction considered a 
recommendation of the ASCE Committee on 
Engineering Education with regard to instruc- 
tion in surveying in the accreditation of civil en- 
gineering curricula. It was voted to adopt as 
Society policy the recommendations advanced 
and to implement them through the Engineers’ 
Council for Professional Development. 

The policies for accrediting curricula are as 
follows: 

“1. Civil engineering faculties should be en- 
couraged to provide appropriate instruction in 
surveying by qualified personnel. 

“9. Some of the engineering schools through- 


*Reprinted from Civil Engineering, June 1961, 
page 44. 


out the country should provide an elective se- 
quence of surveying and mapping subjects that 
would comprise, in effect, an undergraduate 
major in survey engineering (or geodetic engi- 
neering or geometronic engineering 

“3. That some engineering schools should of- 
fer graduate-degree programs in major special- 
ties of the survey engineering field, such as: 
land surveying, geodetic, cartographic, and 
photogrammetric engineering. 

“4. That all employers of professional-level 
surveying and mapping personnel be encouraged 
to assist those schools that are willing to estab- 
lish the educational programs listed in (2) and 
(3) above, by recommending promising  stu- 
dents for enrollment, by offering part-time em- 
ployment to students, by providing funds for 
scholarships and assistantships, and by employ- 
ing graduates of such programs.” 


4 
= 

é ‘ 

. 

3 

| a 


470 


new ALL-WEATHER 
LEVEL ROD has 
permanent graduations 


This new Lietz “All-Weather” beats 


’ conventional level rods in just about 
4 every respect! For instance, the face 
} is made of laminated strips of white, 


red and black plastic. Graduations 
and numbers are cut out of overlay- 
A ing strips and thus cannot possibly 
4 wear off. Even the abrasive effect of 
washing mud off the face day after 
; day will not effect legibility. 
: The body consists of four sections of 
a formed aluminum tubing that inter- 
‘ lock rigidly with spring-loaded 
clasps. Rain, or even continuous use 
: in salt water can’t faze it. 
Fitted with two folding handles and 
' recessed level rod. Total length as- 
sembled, 14 ft. Complete with extra 
| heavy carrying case. 


Model No. 462M 


Write for complete details \d 


a 
Spring-loaded clamps 
hold sections togethe: 
ina rigid, firmly- 
locked grip. 


| 


Recessed rod level and 

« folding plastic handles 
which clamp at right 
angles to rod with a 
slight turn. 


The A. LIETZ Co. 


840 POST STREET 1224 SOUTH HOPE STREET 
SAN FRANCISCO 9. CALIFORNIA LOS ANGELES 15, CALIFORNIA 
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Colonel Robert C. Miller 
Heads Army Map Service 


As noted briefly in SURVEYING AND 
September 1961, Colonel Robert C. Miller has 
succeeded Colonel F. O. Diercks as Command- 
ing Officer of the Army Map Service in Wash- 
ington, D. C., Colonel Diercks having been as- 
signed to new duties under the Assistant Chief 
of Staff for Intelligence, Department of the 
Army. 

Colonel Miller has a broad understanding of 
the mapping and intelligence field, which has 
been his special area of responsibility since his 
graduation from West Point in 1937. Commis- 
sioned into the Corps of Engineers at that time, 
he has occupied successively more demanding 
posts, with pauses between his major tours of 
duty to augment his military and civilian school- 
ing. Thus in 1940-41 he attended the Univer- 
sity of California and received his Master of 
Science Degree in civil engineering. From 1948 
to 1949 he was a student at the Command and 
General Staff College, Fort Leavenworth, Kan- 
sas, and, in 1953, attended a Joint Operations 
Course, Armed Forces Staff College, Norfolk, 
Virginia. 

Colonel Miller’s duty assignments have taken 
him to Europe, North Africa, the Far East, and 
the Caribbean area. Among other posts, espe- 
cially notable ones, were Chief, Administrative 
Division, Army Map Service; assignment in the 
Military Intelligence Division, Office, Chief of 
Engineers (1945-46); Director of the Inte: 
American Geodetic Survey (1952-53); Chief, 
Engineer Intelligence Division, Office, Chief of 
Engineers (1953-1957); Chief, Project Van- 
guard Task Force, Army Map Service in 1957; 
and assignment in 1958 to U. S. Army Forces 
Far East as Chief, Intelligence Division, respon- 
sible for policy guidance and staff supervision of 
theatre mapping and intelligence programs in 
the Pacific Command area. 

He has now assumed command of the world’s 
largest and foremost mapping agency, whose 
global operations are attested by working agree- 
ments with over 50 nations, and its activities 
range from topographic mapping, engineer in- 
telligence studies and the collection of geodetic 
data, to maintenance of the world’s largest topo- 
graphic map library and the preparation of tech- 
nical and logistical studies affecting the enginee: 
portions of master war plans. 
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Surveying Alaska’s State Lands 


By LEO M. PETERSEN 


ALASKA DIVISION OF LANDS 


LTHOUGH the subject of my discus- 

sion this evening is the participation 

by Alaska registered land surveyors in the 

subdivisional survey of State lands, I believe 

that first we should take a look at the pro- 

spective nature and extent of these State 
lands which may be subject to survey. 

As you are aware, the State of Alaska is 
entitled under the Statehood and other Acts 
of Congress to select from the Federal Public 
Domain about 105 million acres broken 
down as follows: 102% million acres under 
the General Statehood Grant, 1 million 
acres under the Mental Health Grant, 400,- 
000 acres from the National Forest for com- 
munity expansion and recreational use, and 
400,000 acres from the Public Domain for 
the same purposes. 

These grants are in addition to the special 
grant of 100,000 acres made for the benefit 
of the University, and about 106,000 acres 
of “School” lands, Sections 16 and 36 from 
each Township, which were set aside as the 
land was surveyed prior to Statehood. Also, 
this is in addition to the tidelands and sub- 
merged lands and the bottoms of inland 
navigable waters, title to which passed to 
the State also. How much land is this? Not 
counting the tide and submerged lands, and 
shorelands, which may aggregate as much as 
100 million acres, it is an area larger than 
the entire State of California. It comprises 
about one-third of the total area of the State 
of Alaska. The other two-thirds will remain 
in Federal ownership and will be subject to 
use under Federal laws and regulations. 

Can we select land anywhere in the State? 
We can select any land that we consider 
worth selecting from any unreserved land 
south and east of the Porcupine, Yukon and 
Kuskokwim Rivers—‘“The PYK Line.” 
That means all land lying outside of na- 


Presented at the Annual Meeting of the Alaska 
Society of Professional Land Surveyors, Anchor- 
age, Alaska, March 18, 1961. 


tional forests, national parks, national wild- 
life refuges, military reserves, or private land 
claims is open to selection. 

Are there 105 million acres worth select- 
ing? And do we have to select it all? No, 
we do not have to select it all or any of it 
unless we believe it will serve the best in- 
terests of the State. It also appears unlikely 
that there are 105 million acres south and 
east of the PYK Line which are worth selec- 
tion. Our first estimates indicate that there 
may be as much as 95 million acres in this 
selection area, excluding the mountains and 
glaciers. However, we may make selections 
in the area North of the “PYK Line” if we 
get presidential approval. As I indicated 
above, we may select a limited area (400,- 
000 acres) for community growth and recre- 
ational purposes from the national forests. 
We may also ask that land be restored from 
its reserved status and thus be made avail- 
able for selection if it is no longer needed by 
the agency which requested the withdrawal. 

What policies guide the selection of land? 
(1) We select those lands which will further 
the economic development of the State. 
(2) We select lands which will pay for 
themselves, which will prove to be a valu- 
able asset and will thus serve to help sup- 
port the State government. 

The Statehood Act and Federal regula- 
tions require that the land must be selected 
in tracts of not less than 5,760 acres, unless 
isolated, so, in any selection, there may be 
considerable acreage of apparently worth- 
less land. It is unreasonable, therefore, to 
assume that all the lands selected will have 
economic use in private ownership. 

The Statehood Act requires that the Fed- 
eral Government survey the exterior bound- 
aries of each tract of land selected. We 
have insisted on the application of this prin- 
ciple and have made our selections in half- 
township units with the expectation of re- 
ceiving a survey of the exterior boundary 
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of each half-township. This is not like 
having a surveyed line around every section 
as has been the case in the other States. 
But, it does mean that anywhere within a 
selection we would be reasonably close to an 
established corner monument on the bound- 
ary of the acreage selected by the State. 
Such a survey program may be sufficient for 
the more extensive land management activi- 
ties for a long time to come, except in the 
event of sales of State lands where subdivi- 
sional surveys will be necessary, and which 
I shall discuss shortly. 

Our basic principle is to select land where 
there are some specific needs to be met, 
either in sight or that we should be looking 
ahead to, and, with this in mind, we have 
filed to date with the Federal Bureau of Land 
Management, selection applications on ap- 
proximately seven million acres. Full patent 
has been received on approximately seventy 
thousand acres and tentative approval issued 
on approximately one million acres. Tenta- 
tive approval means that the State has been 
given conditional title, pending survey, to 
the lands described in the documents. Full 
patent will not issue until these parcels 
have been cadastrally surveyed by the Bu- 
reau of Land Management. Any transac- 
tion that may be considered by the State 
within an area of tentative approval would 
necessarily have to be conditional in nature. 

At this point I think we should explore a 
bit the extent of cadastral surveys already 
accomplished by BLM and the job that lies 
ahead for the bureau. To date this Fed- 
eral agency has surveyed a total of about 
three million acres in Alaska in parcels suit- 
able for disposal. A lion’s share of this has 
passed to private ownership and is not, of 
course, available for State selection. There- 
fore, it can be conservatively estimated that 
well over 90 percent of the total land en- 
titlement of the State has yet to be surveyed 
by the Federal Government before the State 
may receive full patent. With such a stag- 
gering work load ahead I am sure that the 
BLM may be expected to employ every sur- 
veying technique that holds any assurance 
of being of value. Such techniques and 
methods will doubtless include full applica- 
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tion of the sciences of photogrammetry and 
electronics. Although I am not now in- 
formed as to the details of the BLM plans 
for survey, I would hope that consideration 
is given to obtaining facilitating professional 
services by contract with private engineers 
and surveyors. 

After the selected lands have been cadas- 
trally surveyed by the Federal Government 
and patent issues to the State, we will first 
classify the lands for highest and best use. 
This classification provision is required by 
State law and the regulations of the Alaska 
Division of Lands. After classification the 
lands will be considered for disposal, either 
by lease or sale, and at that time it will be 
necessary to consider the needs for addi- 
tional subdivisional surveys. The density 
and nature of these will depend on the use 
for which the land has been classified. It is 
the policy of the Division of Lands, that 
these additional subdivisional surveys will 
be executed largely by contract with the 
Alaskan professionals who are registered to 
execute land surveys in the State. We in- 
tend to keep our own cadastral engineering 
staff to the minimum required to handle 
comparatively small subdivisional jobs that 
arise. on short notice and to prepare survey 
specifications, draft and negotiate contracts, 
and inspect the work of the contractors. 

Our Cadastral Engineering Branch also 
has the responsibility of preparing protrac- 
tion diagrams by projecting the public land 
township survey grid on the most reliable 
topographic mapping available. These are 
being made to furnish proper identification 
of areas to be selected, disposed of, or ad- 
ministered, and also to supply the basis 
for our official land records. While the use 
of these protraction diagrams is probably 
best known to you in connection with oil 
and gas leasing, they also will be of value 
in connection with survey of uplands, tide- 
lands, and submerged lands. From the fore- 
going it should be apparent to you that the 
professional land surveyor in Alaska may 
expect to participate increasingly in the 
land survey program of the State. These 
surveys will fall into a number of classes. 
There will be the survey of land into lots 
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and blocks such as are encountered in and 
near municipalities, subdivisional surveys 
of land into larger parcels, and surveys of 
tidelands to accommodate various types of 
applications. At present, such participation 
may be comparatively modest but as the 
Federal Government increases the rate of 
issuing patents, the need for additional sur- 
veys by the State will surely become more 
extensive, and we will welcome your co- 
operation. 

The matter of participating in the sur- 
vey of tidelands for municipalities may be of 
especial interest to the professional land 
surveyors in Alaska. As you know, Para- 
graph 3 of Section 5, Chapter 169 of the 
1959 Session Laws of Alaska, sets forth the 
general provisions which municipal corpor- 
ations must follow to obtain title to tide- 
lands fronting the municipality. Among 
these provisions is the requirement that the 
municipal corporation shall prepare an of- 
ficial subdivision plat of the area which, of 
course, would be obtained through the serv- 
ices of a qualified surveyor. It seems that 
some of our smaller municipalities have dis- 
covered that in their precarious financial 
condition they are unable to meet the costs 
required for conveyance of the tidelands, 
and to alleviate the situation Senate Bill 
No. 10 has been introduced in the present 
session of the legislature, which would 
amend Chapter 169, SLA 1959, and pro- 
vide that a special fund be established, in 
an amount to be determined from time to 
time by the legislature, to facilitate such 
conveyance of tidelands. The municipal 
corporation would make application to the 
Division of Lands for a survey, with its 
cost and expense to be repaid by the muni- 
cipal corporation to the fund following 


New Publication Schedule for 
“Photogrammetric Engineering” 


Photogrammetric Engineering, the journal of 
the American Society of Photogrammetry, will 
be published six times a year, instead of five as 


before, beginning in 1963. The five issues for 
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issuance of patent. The Division would ex- 
pect to contract for such surveys with pri- 
vate surveyors. I believe this proposed 
legislation merits your attention, as passage 
of it will have an effect on your activities. 
It appears that this approach should pro- 
vide a method whereby our relatively im- 
poverished municipalities may obtain the 
tidelands to which they are entitled. I 
have with me copies of this Bill which will 
be made available to you if desired. 

It is our hope that this plan of utilizing 
the services of private surveyors and 
engineers will mutually advance the science 
of surveying to groups or societies such as 
yours, and also to those surveyors who may 
reside in places remote from the more 
populated centers. For instance, we would 
be pleased to know that wherever State sur- 
veys are required in Alaska there would be 
a competent, private surveyor in the gen- 
eral vicinity, with whom we could contract 
to perform the work and with complete 
reliance in his performance and in his per- 
sonal interest in the orderly development 
of that particular vicinity. We are con- 
vinced that these procedures will benefit 
both the State and the individual with re- 
pect to the transfer of title to real estate. 

Through your participation you will leave 
your brand on the land. The adequacy, 
permanence, and exactness of your work 
will always be known by those who own 
the land you have surveyed. It is indeed 
an inspiring challenge to all of us. 

If, at any time, you have questions con- 
cerning our programs and _ schedules, we 
should be pleased to discuss these matters 
with you. Our offices at 344 Sixth Avenue 
are open to you at any time. You will be 
most welcome. 


1962 are scheduled for March, May, July, Sep- 
tember, and November. Regular bi-monthly 
publication will then continue. 
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(Continued from page 466.) 


Professor Dr. Eduard Imhof, Switzerland; Vice 
Presidents—Granville K. Emminizer, United 
States; M. Stephane de Brommer, France; 
Brigadier B. D. O. Thackwell, Great Britain; 
Colonel Carlo Traversi, Italy; Dr. Carl M.son 
Mannerfelt, Sweden; and Secretary-Treasurer 
Professor Dr. Erwin Gigas, Germany. 

During the business sessions of this First 
General Assembly, thirteen nations were voted 
into the ICA, bringing the membership to 26— 
Austria, Belgium, Brazil, Canada, England, Fin- 
land, France, Germany, Greece, India, Iran, Ire- 
land, Israel, Italy, Japan, Luxembourg, Malayan 
Republic, Morocco, Netherlands, Norway, Peru, 
Portugal, Spain, Sweden, Switzerland and 
United States. 

Discussions were held relative to the incorpo- 


The Old Order Changeth, 


From The Australian Surveyor, September 1960, 
Vol. 18, No. 3, page 152, we quote the following 
brief editorial. We attended the summer survey- 
ing camp of Cornell University, if our memory 
serves us correctly, in the summer of 1913. The 
following year a young lady, registered, we believe, 
as a Forestry student, attended the camp and quite 
successfully held up her end of the work through- 
out the six-weeks camp in the days when transpor- 
tation, covering a lot of territory, was by “shanks 
mare” and nobody had ever heard of the modern, 
light-weight instruments. Eprror, 


Women in Our Ranks? No!—Never! 

A paragraph, under the above heading, ap- 
peared in “The Surveyor” of 11th April, 1895. 
It made reference to the first two women who 
had just graduated, with credit, in Medicine, 
from the University of Sydney. It also referred 
to the immunity of the surveying profession 
from any invasion by women into its ranks. 
Wonder was expressed whether the time was far 
distant when the Survey Lecture Room at the 
University would be crowded with “sweet girl 
graduates” eager to learn professional intricacies 
from the genial lecturer, or the Board examin- 
ing in License to Survey would feel impelled to 
report that some members of the fair sex had 
“passed with credit.” The chivalrous gentle- 
men of that day hoped that they would not live 
to see a female surveyor shouldering her theodo- 
lite up a steep hill on a hot day. 


SURVEYING AND MAPPING 


ration of this organization into an existing inter- 
national scientific organization. This question 
will be formally discussed at the TGU (Interna- 
tional Geographic Union) and the ICA (Inter- 
national Cartographic Association) meetings to 
be held in London, England in July 1964. At 
that time it will be decided if the ICA will be- 
come affiliated with the IGU. 

The General Assembly decided that a Scienti- 
fic and Technical Conference on Applied Cartog- 
raphy will be held in Frankfurt, Germany in 
September 1962 (exact dates to be announced 
later). The organization of this Technica 
Conference will be under the direction of Dr 
Erwin Gigas. President Professor Dr. Eduard 
Imhof announced that invitations will be sen: 
to representatives of all nations who may bk 
interested in attending these meetings. 

G. K. Exanizer, Jr. 


Giving Place to the New. 


Now in the year 1960, we have to report th 
entry of the first lady student into the surveying 
profession in Australia. The news came ob- 
scurely from the Victoria Division recently. We 
feel, however, that it is worthy of special men- 
tion, and the Victorian Secretary has kindly 
sent us some details. 

Our new student is Miss Ek. C. K. Gardony 
of Hawthorne, Melbourne. Her qualifications. 
“Licensed Surveyor (Hungary She matricu- 
lated from the Hungary University in Maths lI. 
II, 111, IV, Physics I, 11, Chemistry, Geodesy 
I, Il, Drawing, Descriptive Geometry I, II. 
Geology, Mineralogy and completed a_ thre« 
years University Course in Land and Mines Sur- 
veying. She became a_ licensed surveyor in 
Hungary in July 1952, having trained in the 
Dept. of Lands and Dept. of Mines. Her profes- 
sional experience covers town, topographical, 
cadastral and mining surveying, geodetic com- 
putations and map drawing. From the Roya! 
Melbourne Technical College she has gained 
Computations B, Aerial Surveying and Photo- 
grammetry, Geodesy, and Astronomy. Presen' 
appointment is with the Dept. of National De- 
velopment, Bureau of Mineral Resources, en- 
gaged in geophysical computations. 

We wish our new entrant success in the at 
tainment of qualifications in Australia and 2 
happy and successful career in the profession 


of surveying in this country. Eprrors 
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Surveys for Bureau of Reclamation Planning 
By ARTHUR F. JOHNSON* 


BUREAU OF RECLAMATION 


Arsrract: The Bureau of Reclamation, in planning water resource developments for irrigation 
and associated purposes, requires maps and surveys of varying degrees of detail and accuracy ap- 
propriate to a wide range of topographic conditions and to the stage of the investigation. These 
include topography of arable land areas, reservoirs and structural sites; alignment for canals, trans- 
mission lines, access roads and relocations of railroads, highways and utilities; channel cross sec- 
tions and profiles; and cadastral and rights-of-way surveys. Methods are varied to the situation 
with economic use of both established field procedures and modern advances in photogrammetry 
and electronic devices. Survey schedules are established to best use the facilities of national sur- 
vey and mapping agencies, Bureau of Reclamation personnel, and engineering firms under con- 


tract. 


HE Bureau of Reclamation, of the 
T tnites States Department of the In- 
terior, has responsibility under the Federal 
Reclamation Laws, (Act of June 17, 1902, 
and Acts amendatory thereof and supple- 
mentary thereto), for the development of 
land and water resources of the 17 “reclama- 
tion” States of the West, designated by law, 
and for investigations of water resources in 
Alaska. Prerequisite to development, ex- 
tensive investigations must be made. ‘These 
include surveying and mapping, geological 
explorations, hydrologic studies, land classi- 
fication, agricultural economic studies, pre- 
liminary designs and cost estimates, and 
reports. These activities are financed by 
Congressional appropriations from the re- 
volving Reclamation Fund and from the 
General Fund. Under this program the 
Bureau of Reclamation has constructed 
works to supply some seven million acres of 
land with a full or supplemental irrigation 
water supply. 

While the original and still the basic func- 
tion of the Bureau of Reclamation is the 
irrigation of arid lands of the West, the 
scope of development now includes the 
multiple-purpose functions of drainage of 
irrigated land, flood control, hydroelectric 


* Chief, Field Investigation Branch, Bureau of 
Reclamation, U. S. Department of the Interior, 
Denver, Colorado. 

Presented at the 21st Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington, D. C., March 22—24, 1961. 
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power, river regulation, municipal and in- 
dustrial water supplies, fish and wildlife con- 
servation, abatement of stream pollution, 
recreation, and sediment control. Some of 
these purposes are primary responsibilities 
of other Federal and State agencies but are 
included to achieve balanced resource de- 
velopment and the economies of construc- 
tion to optimum magnitude and joint use. 

The Bureau of Reclamation cooperates 
with the affected agencies in plan develop- 
ment, utilizing their skills and experience. 
The requirement for maps and surveys, as 
for other basic data, is supplied not by the 
Bureau of Reclamation alone, but by the 
other agencies whose function it is to collect, 
process, and publish such data. 


RELATION OF SURVEYING AND 
MAPPING TO INVESTIGATIONS 

Some of the relationships of surveys and 
maps to the several investigation activities 
are discussed below. 

1. Land Classification. ‘Topography is 
an element in the Bureau’s economic land 
classification. The general slope of the 
land in direction and amount determines its 
suitability for irrigation, as it governs the de- 
sign of structures for conveyance and dis- 
tribution of water, the preparation of the 
land for irrigation, and the cost of labor and 
equipment in applying water to crops. The 
delineation of the boundaries of various land 
classes and subclasses is commonly done by 
planetable methods. The boundaries and 
designations are usually made on rectified, 
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vertical photographs of the area on double- 
weight, semi-matte paper prepared so as to 
show one section (one square mile) to the 
sheet, with marginal area provided for logs 
of borings showing the various soil horizons, 
their structural and chemical identifications, 
and other notes. Photo identification assists 
the classifier in delineation and classification 
and greatly reduces the amount of field sur- 
veying needed. Topographic maps to the 
same scale as the photographs, prepared on 
transparent, dimensionally stable, plastic 
overlays, provide topographic data and 
planimetric identification. 

2. Designs and Quantity Estimates. To- 
pography, plans, profiles, and cross sections 
form the basis for preliminary designs and 
estimates. The same topography used in 
land classification is used in paper locations 
of canals, lateral distribution systems, and 
drains. Where topographic coverage is not 
available, supplemental strip topography or 
more often stadia traverses with cross slopes 
provide alignment data. Similarly, reservoir 
site topography is basic to determining area 
and capacity relationships, to elevation es- 
sential to water-supply operation studies, and 
selection of optimum heights of dams to im- 
pound storage for the various purposes to 
be served. Also involved are the paper lo- 
cation of access roads or the relocation of 
highways, railroads, and utilities; the rights 
of way to be purchased; etc. Topography 
at dam, tunnel-portal, siphon, and other 
principal structural sites is needed for the 
design layout at those sites and the mapping 
of their geologic features. 

3. Hydrologic Studies. Aside from res- 
ervoir topography, previously mentioned, 
watershed topography is needed to evaluate 
flood potentials for design of spillways and 
cross-drainage structures channels. 
River cross sections are essential in the com- 
putation of channel capacities, backwater 
and tailwater curves, and sedimentation 
studies. River profiles assist in selecting 
power sites. Land classification maps aid 
in establishing canal and lateral capacities 
to serve irrigable land. 

4. Property. Land surveys, including 
cadastral resurveys, are essential, both in 
the settlement of new project areas, to estab- 


SURVEYING AND MAPPING 


lish farm-unit boundaries, and in the ac- 
quisition of rights of way and easements for 
construction and operation. 


SURVEYING AND MAPPING 
REQUIREMENTS BY STAGES 

Bureau of Reclamation investigations fall 
into three principal stages, although the lines 
between them are not always strictly drawn. 
These stages are established by program 
cefinition, and deviations in physical criteria 
must frequently be accepted in order to com- 
ply with fiscal and time limits. These 
stages are: Reconnaissance, Feasibility, and 
Preconstruction. The reconnaissance stage 
is a preliminary one for a rough evaluation 
of potentialities for development for pro- 
gram purposes, to determine whether or 
not detailed investigations are currently 
justified. The feasibility stage is the com- 
prehensive study of the project—in such 
detail as to fix within relatively close limits 
the plan, size, and purposes of the project; 
its cost, benefits, and possibility of repay- 
ment by its beneficiaries—to support its 
authorization by the Congress for construc- 
tion. The preconstruction stage supple- 
ments deficient feasibility-stage data and 
provides additional data required by law, 
or essential to an administrative decision to 
request funds to start construction. This 
stage actually continues after appropriation 
of construction funds into the investigations 
preliminary to the preparation of construc- 
tion designs, specifications, and the engi- 
neer’s estimate of cost, prior to actual con- 
struction, in a transition from planning to 
construction organization — responsibility. 
Surveying and mapping criteria relate to 
these stages in respect to order of accuracy 
and method of accomplishment. 


RECONNAISSANCE STAGE 
REQUIREMENTS 

To the extent possible, reconnaissance in- 
vestigations use available maps; the 7/2 and 
15-minute quadrangle maps of the Geolog- 
ical Survey or Army Map Service are ex- 
cellent for this purpose. Surveys to supple- 
ment them or substitute for them are of low 
grade, both as to detail and relative ac- 
curacy. Land areas to a scale of 1:12,000 
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with a 5-foot contour interval may be ob- 
tained if there are no acceptable maps. Res- 
ervoir surveys may consist of a few cross 
sections from a prinicipal traverse, with 
shots taken by stadia distance and vertical 
angle, or of sparse shots on a planetable. 
A profile will substitute for damsite topog- 
raphy. Canal alignment surveys are re- 
stricted to stadia fly lines having horizontal 
angles, with levels perhaps limited to alti- 
meter readings at critical points. Land 
classes may be delineated largely from inter- 
pretation of aerial photographs or from a 
limited number of strips with a correspond- 
ingly smaller number of borings per square 
mile. Sampling techniques are frequently 
used. The entire effort is to apply judg- 
ment to limited data to eliminate inferior 
alternatives and define the features justi- 
fying detailed surveys. 

FEASIBILITY STAGE REQUIREMENTS 

1. Land Areas. Topographic maps for 
irrigation service areas used for land classifi- 
cation and distribution and drainage sys- 
tem layout are normally drawn to a scale 
of 1:4,800 with a contour interval of 2 
feet; in steeper areas the contour interval 
may be 5 feet. One-foot contours are de- 
sirable on very flat areas, but surveys in this 
detail are expensive, however performed. 
Third-order control is required, and the 
usual requirement is that 90 percent of all 
contours be accurate within one-half a con- 
tour interval and all contours within one 
contour interval. 

Reservoir Sites. Scales and contour in- 
tervals vary with the size of the reservoir 
and the accuracy of the capacities desired. 
State filing regulations specifying certain 
scales or contours, or even a high waterline 
traverse, are complied with. Small res- 
ervoirs, up to about 50,000 acre-feet, are 
commonly mapped at a scale of 1:4,800 
with a 5-foot contour interval; on larger 
reservoirs, up to perhaps 100,000 acre-feet, 
a scale of 1:12,000 with a contour interval 
of 10 feet is used; Large reservoirs can be 
satisfactorily defined at a scale of 1:24,000 
with a 10-foot contour interval, or even a 
20-foot contour interval if the height of 
dam is appreciably over 200 feet. 


Damsites. A scale of 1:600 and contour 
interval of 2 feet are ordinarily used, but on 
the wide flat sites of the Great Plains the 
scale is reduced to 1:1,200 or 1:2,400, and 
for large, high dams a 5-foot contour inter- 
val is acceptable. Drafting table size limits 
the workable scale. Such maps must ex- 
tend to powerplant and switchyard sites, 
working areas, camp or townsites, borrow 
pits, and channel areas needed for com- 
puting tailwater curves. 

Other Structures. Pumping plant sites, 
siphon locations, tunnel portals, buildings, 
and other structure sites are mapped to a 
scale of 1:600 or 1:1,200, with contour in- 
tervals of 2 or 5 feet, depending upon the 
size of the working area and its relief. 

Canals. Scales of 1:4,800, with contour 
intervals of 2 or 5 feet, corresponding to 
land-area topography, are commonly used 
for small canals. For principal canals or 
for reaches where special sections may be 
used, plan and profile scales of 1:2,400 or 
even 1:1,200, horizontal, and 1:120, ver- 
tical, are desirable, especially where the same 
data may be used in design or specifications 
later. 

Drains. The usual mapping requirements 
for canals and laterals apply to drains, ex- 
cept that for purpose of analysis ground- 
water data are added to topographic maps. 

Transmission Lines. Field surveys are 
not generally made for feasibility estimates, 
as alignments depend upon selecting prin- 
cipal substation locations near load centers, 
and published maps are usually satisfactory 
for this purpose. 

Miscellaneous. Survey requirements for 
roads and railroads are generally similar to 
those for canals. River sections for tail- 
water purposes may be surveyed as cross 
sections from a traverse or may be exten- 
sions of damsite topography. Scales of 
1:600 to 1:2,400 and contour intervals of 
2 or 5 feet, depending on relief, are satis- 
factory for tailwater and backwater studies, 
but for sediment ranges to be resurveyed 
at intervals, cross-section profiles should be 
accurate at all points within 0.5 foot. 
Right-of-way surveys are not generally made 
in feasibility investigations, but areas are 
estimated from feature maps or for reser- 
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voirs and damsites, based on acquisition of 
property to the nearest 10-acre subdivision. 


PRECONSTRUCTION STAGE 
REQUIREMENTS 

‘Topographic maps prepared during feasi- 
bility-stage investigations are satisfactory for 
most preconstruction purposes, but it is cus- 
tomary to make field alignment surveys and 
prepare plans and profiles for canals, lat- 
erals, drains, channel improvements, roads 
and railroads, pipelines, etc. These are 
ordinarily to a scale of 1:2,400, horizontal, 
and 1:120, vertical, and contour intervals 
are 2 feet. Cross-section data are now com- 
monly placed on punch cards together with 
design data for electronic computer process- 
ing. 

Transmission lines are an exception to 
usual feasibility practice in that all field 
work is done after authorization. <A _ re- 
connaissance is made, generally by air, with 
a field inspection where more detail is 
needed. A preliminary alignment is mapped 
with the aid of aerial photographs and 
existing communication and _ transmission 
line detail added for inductive interference 
studies. Field surveys are then made by 
transit-and-tape traverse, with ties to sec- 
tion corners, and a profile is prepared. A 
special feature of the profile is the ground 
clearance of all existing telephone, tele- 
graph, and power lines at points of inter- 
section. Structure sites are determined by 
office studies and field checked. 


WORK SCHEDULING 

Federal budgetary processes require pro- 
gramming of investigations by years and 
dollars for seven years in advance. ‘These 
programs are brought up to date each year, 
and the current years’ program is presented 
in essential detail to show for what purpose 
funds are requested. It is, therefore, neces- 
sary to anticipate surveying and mapping 
needs several years in advance of performing 
the work. 

This is particularly true with respect to 
the national mapping program. The Bu- 
reau of Reclamation, along with other Fed- 
eral and State agencies, anticipating need 
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for small-scale topographic maps, makes 
those needs known and the requests are 
considered by the Interior Department 
Field Committee in developing the 74%- 
minute and 15-minute quadrangle map 
program of the Geological Survey. Bureau 
of Reclamation needs for first- or second- 
order horizontal and vertical control are 
considered by the Coast and Geodetic Sur- 
vey in developing its program. Cadastral 
surveys for Bureau of Reclamation projects, 
including resurveys, similarly are pro- 
grammed by the Bureau of Land Manage- 
ment. Where surveys and maps requested 
by the Bureau of Reclamation cannot be in- 
cluded in the national program for comple- 
tion when needed, it is sometimes possible to 
expedite tue programs of these agencies by 
transfer of Bureau of Reclamation general 
investigations funds to pay the increased 
costs. In some cases, the Bureau may it- 
self perform such work as extension of tri- 
angulation and level control networks from 
established systems to areas of interest or 
perform cadastral work with the approval 
of the Bureau of Land Management. Map- 
ping performed by the Bureau of Reclama- 
tion is made available to the Geological 
Survey for use in compiling new quadrangle 
maps or revising planimetric features of old 
ones. 

Survey work to be performed by the field 
parties of the Bureau of Reclamation is 
carefully scheduled by dates and man-days 
and by cost, not only to support budgetary 
programs but to best utilize personnel and 
equipment throughout the working season 
to accomplish program goals. ‘Thus, land 
topography must be completed ahead of 
land classification, and land classification 
before layout, design, and estimates for 
lateral distribution and drainage systems. 
Keservoir topography must precede water- 
supply operation studies. Structural site 
topography and geological maps must be 
available with other design data before de- 
signs and estimates can be performed, and 
these in turn must be available together with 
economic studies before financial analyses 
are made. The ideal is a uniform flow of 
work for all personnel, but when that can- 
not be achieved adjustments must be made. 
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Adjustments are made in several ways. 
Surveying methods are basically dependent 
on the nature of the work to be done but 
can frequently be adapted io utilize avail- 
able personne] and equipment, or to con- 
serve funds. Temporary employees may 
sometimes be recruited to meet an enlarged 
load, especially during the summer vaca- 
tions of engineering students. If conditions 
are not favorable for recruiting, due to lack 
of applicants, the work can be done by con- 
tract. The Bureau of Reclamation has in 
recent years accomplished a major part of 
its topographic requirements by photogram- 
metric processes and under contract, thus 
eliminating at least a part of the difficulty 


of recruiting and maintaining survey parties 
and at the same time gaining the peculiar 
advantages of photogrammetry in accuracy, 
speed, and cost. Use of electronic, distance- 
measuring devices, self-leveling levels, im- 
proved theodolites, optical plummets, echo 
sounding devices, and other recently de- 
veloped equipment has expedited and im- 
proved the work both of our own parties and 
that of our contractors. Bureau of Re- 
clamation engineers welcome advances in 
the surveying profession, new equipment, 
new methods, and better training, to the 
end of achieving the individual require- 
ments of each investigation by the most ec- 
onomical and expeditious means. 


ACSM Educational Division’s Regional Reference 


Listing ct Surveying and Mapping 


lo cope with the many inquiries addressed to 
the ACSM for information relative to getting 
an education in the fields of surveying and 
mapping, ACSM’s Division on Education has 
listed the cooperation of the following listed 
-ducators and schools to whom inquiries may be 
lirected for information in their particular areas. 
Individuals and school counselors are invited to 
address their particular inquiries directly, or the 
ACSM will forward same to the strategically 
located point of area interest. 


IpAHO, WASHINGTON, OREGON 
Professor Elvin G. Ericson, Washington State 
University, Pullman, Washington 
CALirorniA, Nevapa, Hawau 
Professor Francis H. Moffit, University of Cal- 
ifornia, Civil Engineering Department, Berk- 
elely 4, California 
Uran, ARIZONA 
Professor Clifford Bryner, University of Utah, 
Salt Lake City, Utah 
CoLorapo, Wyominc, MONTANA 
Professor Roland C. Rautenstrauss, University 
of Colorado, Boulder, Colorado 
Kansas, N. & S. Dakota, NEBRASKA 
Professor John G. McEntyre, Kansas State 
University, Manhattan, Kansas 
lexas, OKLAHOMA, New Mexico, LovuIsIANA 
Professor Robert D. Turpin, Civil Engineering 
Department. University of Texas, Austin, 
Texas 


Educators in the U. S. by Areas 


Wisconsin, MinNEsoTA, Iowa 
Professor Eldon C. Wagner, Civil Engineering 
Department, University of Wisconsin, Mad- 
ison 6, Wisconsin 
ILLINoIs, Missourt, ARKANSAS 
Professor Winfield H. Eldridge, University of 
Illinois, Urbana, Illinois 
INDIANA, TENNESSEE, KENTUCKY 
Professor Kennth S. Curtis, Purdue University, 
Lafayette, Indiana 
MICHIGAN, OuIO 
Professor Ralph M. Berry, University of Mich- 
igan, Ann Arbor, Michigan 
ALABAMA, Mississipp1, GeorGia, FLORIDA 
Professor John O. Eichler, Georgia Institute 
of Technology, Atianta, Georgia 
N. & S. Carona, Vircina, W. Vircina 
Professor Michael V. Smirnoff, North Carolina 
State College, Raleigh, North Carolina 
New Jersey, DELAWARE, MARYLAND 
Professor Paul P. Rice, Rutgers University, 
New Brunswick, New Jersey 
PENNSYLVANIA 
Professor Harmon A. Weeden, Pennsylvania 
State University, University Park, Pennsyl- 
vania 
New York 
Professor George B. Lyon. Cornell University, 
Ithaca, New York 
New ENGLAND STATES 
Professor Carl F. Meyer, Worcester Polytechnic 
Institute, Worcester. Massachusetts 
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Symposium on Land Erosion 


Sponsored by the International Association 
of Hydrology, the Symposium on Land Erosion 
will be held in Bari, Italy, in October of 1962. 
It is expected that a number of participants 
from the United States will attend. The Sec- 
tion of Hydrology of the American Geophysical 
Union is encouraging workers in the field of 
erosion and sedimentation to present results of 
their investigations. The International Associ- 
ation has formulated three general subjects 
which will form the basis of the Symposium. 

1) Optional subjects in soil erosion, particu- 
larly fluvial morphology, transport of solids, soil 
erosion. 

2) Cartographic description of effects and 
factors of soil erosion; use of areal photography. 

3) Description of testing instruments; arti- 
ficial sprinkling, soil humidity, measurement of 
bed load and suspended sediment, kinetic energy 
of rain, ete. 

It is clear that these topics are sufficiently 
broad to include all aspects in the fields of 
erosion and sedimentation. 

There will also be opportunities to visit ex- 


SUBDIVIDERS are you interested 
in saving TIME and MONEY? 


Here’s how: 


You submit: a preliminary layout, 
together with a mathematically 
closed boundary, all street and lot 
specifications and any prefixed 
dimensions. 


ECI: performs all computations, supplies 
dimensions and bearings of all street 
center lines, block and lot boundaries, 
and furnishes complete tabulations of 
all general and lot curve data. 


Coordinates of any or all points in the 
subdivision and areas of lots are 
furnished upon request. 


Call or wire today 


| 
solve your problems ECONOMICALLY 


perimental stations, and regions most subject to 
erosion, particularly the Appennines and south- 
ern Italy. 

Informative abstracts of prospective contribu- 
tions from the U.S.A. (not more than 250 words ) 
should be submitted to the Chairman, Commit- 
tee on Erosion and Sedimentation, not later than 
January 1, 1962. An anonymous screening com- 
mittee will review the abstracts to assure material 
of high technical quality and authors of papers 
tentatively accepted will be notified. Manu- 
scripts of completed papers should be submitted 
to the Chairman by April 1, 1962. It is expected 
that IAH will print and have the papers avail- 
able prior to the meeting. 

The AGU looks forward to active participa- 
tion by workers throughout the field in the 
United States. Those interested should forward 
inquiries or abstracts to: Dr. M. Gordon 
Wolman, Chairman, Committee on Erosion and 
Sedimentation, AGU Section of Hydrology, 
Isaiah Bowman Department of Geography, The 
Johns Hopkins University, Baltimore 18, Mary- 
land. 


| ELECTRONIC COMPUTERS, INC. 
of Milwaukee, Wis., will save you both! 


EC! has the latest available electronic 
computers and equipment. 


ECI is stcffed with civil engineers, 
land surveyors and applied scientists. 


ECI has over 30 years experience in 
subdivision design. 


Use TOMORROW'S METHODS TODAY: 


RAPIDLY 
ACCURATELY 


ELECTRONIC COMPUTERS, INC. 
5729 W. Vliet St. Milwaukee 8, Wisconsin 
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Use of the Elevation Meter 
in Topographic Surveying’ 


By THOMAS C. BURGER 


TOPOGRAPHIC DIVISION, U 


. S. GEOLOGICAL SURVEY* 


Apstract: The Elevation Meter is a device used to extend fourth-order, vertical control along 
road systems. Proper planning and careful operation of the meter produce satisfactory eleva- 
tions. The use of the meter reduces the personnel and field time required for establishing sup- 
plemental control. The meter is particularly suited to certain conditions of terrain, and_ this 
factor affects the economy of the mapping operation. 


HE Jchnson Elevation Meter (Figure 
1) is electromechanical device 
which measures differences in elevation. 
Essentially, the meter consists of the fol- 
lowing components: 


Figure 1.—The Johnson’ Elevation Meter 
mounted in a carryall. 


(1) A liquid-bath pendulum, suspended 
in a magnetic field, that measures the slope 
of the road traversed. 

(2) A fifth wheel that precisely measures 
the distance traveled (Figure 2). 

(3) A counter-computer system that in- 
tegrates the factors of slope and distance 
and computes elevation in feet. 

In addition to these basic components, 
the meter contains several unique features 


1 Presented at the 21st Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington, D. C., March 22-24, 1961. 

2 Publication authorized by the Director, U. S. 
Geological Survey. 


Figure 2.—The fifth wheel that precisely meas- 
ures the distance traveled. 


to increase the accuracy of results, such as 
a controlled air system that keeps the ve- 
hicle tires at the same pressure regardless 
of variable heating; a pendulum heater 
that insures a constant density of the liquid 
surrounding the pendulum; and a power 
system totally separate from the automo- 
tive power system. 

All the components are mounted in a 
carryall equipped with four-wheel drive 
and four-wheel steering. The resulting in- 
creased maneuverability permits normal 
operation in all but the most severe weather. 


PERSONNEL 


For maximum efficiency, the operation of 
the meter requires two men, a driver and 
an operator. The driver must be carefully 
trained to develop good driving habits, for 
obvious reasons of safety and for optimum 
results in accuracy and production. The 
driver is responsible for maintaining a con- 
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tinuing balance between speed of operation 
and smooth vehicle operation, regardless of 
road type or condition. The driver also 
reads aloud the numerical values on the 
counters for the operator to record (Figure 
3). 


Ficure 3.—Counters mounted on dashboard of 
carryall. 


The operator’s duties include selecting 
the points for which elevations are desired, 
recording the distance and elevation data 
for each point, and checking the various 
gages and dials that indicate whether the 
equipment is functioning properly. In 
addition to these duties, the operator uses 
zerial photographs and existing maps to 
plan each day’s running in advance. This 
planning includes selection of routes that 
produce a maximum number of usable 
elevations in a minimum of time, and the 
selection of suitable starting and tie points. 
Consideration must also be given to re- 
ducing the length of single-run lines to a 
minimum. Careful planning by an ex- 
perienced operator can substantially reduce 
costs and increase the efficiency of opera- 
tion of the meter. The importance of 
proper planning cannot be overemphasized. 

OPERATIONAL PROCEDURE 

As a vital preliminary to field operations, 
the operator investigates existing vertical 
control and transfers the control-point ele- 
vations to adjacent road features. This 
system provides a threefold advantage, 

(1) It insures that lines will not be 
planned from vertical-control points that 
cannot be found. 

2) It reduces meter-operation time. 
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(3) It provides an opportunity for road 
reconnaissance in questionable areas. 

The actual operation of the meter is a 
relatively simple procedure after the pre- 
liminary steps are completed. 

Head the vehicle in the desired direction 
of running, with the fifth wheel over the 
starting point of known elevation. Check 
all gages to verify the proper functioning 
of meter components. Set the distance and 
elevation counters to zero. 

Drive along the road to the first desired 
photopoint, stop the vehicle exactly at the 
point, and record the distance and elevation 
readings. 

Continue along the road, stopping and 
recording at all desired points. 

Proceed to the tie point of known eleva- 
tion, record, and check for accuracy by 
inspection. 

The speed of operation depends on road 
type and condition. On _hard-surfaced 
roads, speeds up to 30 miles an hour are 
permissible. Secondary roads of poorer 
surface quality must be negotiated at the 
speed that transmits the least possible shock 
to the pendulum. Smooth vehicle opera- 
tion is an absolute necessity for successful 
meter operation. In sectionized country, 
on various types of road surfaces, 50 to 60 
linear miles of road can be traversed in a 
normal day’s operation. 


METHODS OF OPERATION 


As the meter is a wheeled vehicle, it is 
restricted to roads, and the plan of opera- 
tion depends on the available road pattern. 
In sectionized areas, with roads on all sec- 
tion lines, a single running of every road 
generally provides enough elevations for 
photogrammetric leveling of stereomodels. 
This blanket-coverage method has the added 
advantage of providing nearly all the ele- 
vations needed for the final map and sub- 
stantially reducing planetable work in sub- 
sequent phases of fieldwork. Because the 
meter lines provide a relatively dense net- 
work of elevations, the leveling of stereo- 
models does not depend on a bare minimum 
of control points and is not influenced by 
an occasional point which does not fit the 
solution. 
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Traversing all the roads on a quadrangle 
produces a series of loop closures similar 
io those of conventional leveling. The 
error in each loop is found by adding 
algebraically the elevation increments be- 
tween the junction points around the loop. 
The indicated error of closure is distributed 
by an analog, least-squares board that ex- 
actly relates loop closures and common 
distances to electrical currents and _ resist- 
ances. The adjustment needed to close 
all the loops to zero is simply read from 
a dial. 

Experience has shown that the single- 
run method with least-squares adjustment 
of data is the most efficient means of ex- 
tending fourth-order, vertical control with 
the meter, provided that the road pattern 
is suitable. 

In areas of higher relief and fewer roads, 
each road should be double run to insure 
compliance with accuracy requirements. 
Double running consists of two single run- 
nings of the same route in opposite direc- 
tions. An average of the two elevations ob- 
tained for each point is considered the cor- 
rect elevation. Double running eliminates 
the need for the least-squares adjustment 
because closure error is prorated back 
through the line according to the distance 
from the starting point. Although double 
running substantially increases the field- 
operation time per linear mile, there is no 
satisfactory alternative that can be used in 
areas of higher relief with fewer roads to 
provide cross-ties. 

In extremely rugged terrain with few 
roads, it is questionable whether meter 
operation can compete with conventional 
planetable traverse or other standard 
methods of establishing supplemental con- 
trol. However, a combination of double- 
run meter lines on the available roads and 
photogrammetric vertical bridging using 
the meter elevations is a possibility. Also, 
a combination of double-run meter lines 
and conventional planetable lines originat- 
ing from meter elevations might prove ad- 
vantageous. In this marginal type of ter- 
rain, the suitability of meter operations 
must be adjudged individually for every 
project. 


ACCURACY 

The accuracy of the meter depends pri- 
marily on proper calibration, road condi- 
tions, and the skill of the driver. Fourth- 
order, vertical-accuracy requirements can 
be met with careful operation. Assuming 
proper calibration, the accuracy of results 
is independent of the over-all relief 
measured in a line. Because fourth-order 
accuracy requirements are linked with the 
contour interval, these requirements are 
generally more easily met in areas of greater 
relief than in areas that require elevations 
to be correct within + 1 foot. In areas to be 
compiled with a 10-foot contour interval. 
a least-squares adjustment of the data is 
necessary. Our experience shows that the 
meter does not determine elevations ac- 
curate enough for mapping at contour in- 
tervals of less than 10 feet. 

A test of 412 meter elevations versus 
third-order, spirit-level elevations in an 
area to be compiled with a 20-foot contour 
interval indicated the following results: 

80° of the elevations were correct with- 

in + 1 foot. 

99% of the elevations were correct with- 

in + 2 feet. 

Maximum error was 2.5 feet. 

The data were obtained by a single running 
along third-order level lines. The meter 
lines were adjusted at 5-mile intervals to 
simulate normal meter operation and line 
adjustment. 

A project in Kansas that had been sup- 
plementally controlled by the single-run 
method, with least-squares adjustment, was 
checked for accuracy of meter elevations. 
Seventy-five meter elevations were com- 
pared with elevations obtained by fourth- 
order stadia methods. Assuming the stadia 
elevations to be correct, 79% of the meter 
elevations were correct within +1 foot: 
96% were correct within +2 feet, and the 
maximum error was 2.6 feet. These results 
closely parallel the findings of the first test 
but cannot be termed conclusive because 
the comparison elevations were obtained 
by fourth-order methods. 

A third test of the meter was made in 
the vicinity of Fort Collins, Colorado, by 
fieldmen of the Rocky Mountain Area of 
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the Geological Survey. This test was made 
under ideal meter conditions, a smooth, 
oiled road paralleling a river grade. The 
line, approximately nine miles long, was 
adjusted at the ends and at the midpoint 
to simulate normal meter operation. The 
line was single run, and the test elevations 
were compared with Coast and Geodetic 
Survey bench-mark elevations. 

Of the seven elevations tested, the average 
error was 0.3 foot, and the maximum error 
was 0.6 foot. The over-all difference in 
elevation from start to tie was 1,185 feet. 
It must be emphasized again that the line 
chosen was ideal for meter operation and 
that normal operation will not yield results 
of this quality. 

The meter is definitely cost competitive 
with conventional methods of extending 
supplemental control. A project in east- 
ern Kansas, consisting of sixteen 72-minute 
quadrangles to be compiled with a 10-foot 
contour interval, was supplementally con- 
trolled for slightly under $2 a square mile. 
The  single-run, _least-squares-adjustment 
method was used on this project. All the 
public roads were traversed, and elevations 
were obtained at approximately half-mile 
intervals. 

The cost of an adjacent project, consist- 
ing of five 72-minute quadrangles in more 
rugged terrain along the Missouri River, 
was $6 a square mile. All the lines in this 
project were double run because of the 
rugged terrain, lack of cross-ties, and the 
poor quality of many of the roads. Part of 
the higher cost can be attributed to start-up 
costs, as this was the first project in the 
area. 

A third and final project in the area was 
started but not completed because of time 
limitations. Five 72-minute quadrangles 
to be compiled with a 10-foot contour in- 
terval were supplementally controlled at 
a cost of approximately $3 a square mile. 
The single-run, _least-squares-adjustment 
method was also used on this partial project. 

In a 15-week period, fourth-order, sup- 
plemental control was extended on twenty- 
six 7/2-minute quadrangles or 1,436 square 
miles by two fieldmen and two assistants 
at an average cost of $3.50 a square mile. 
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Cost of other projects will vary widely, of 
course, depending on personnel, project 
size, type of terrain, and other factors; but 
for areas suited to meter operation, there 
is little doubt that the meter can compete 
economically with conventional methods 
of extending fourth-order control. 


FUTURE DEVELOPMENTS 


The Topographic Division of the Geo- 
logical Survey is currently awaiting the de- 
livery of two new elevation meters that in- 
corporate two major changes and several 
minor modifications suggested by the Geo- 
logical Survey operators of the old meter. 

The electronic circuitry has been simpli- 
fied by the use of printed circuits and tran- 
sistors. The main advantages are a reduc- 
tion in power requirements for the system 
and a decrease in bulk and heating effects. 
Field repair of the meter should be simpli- 
fied, as duplicate printed circuits are pro- 
vided for replacement in the system should 
malfunctions occur, 

The human-error element in recording 
will be eliminated by a paper-tape recording 
system that will record all the necessary 
data at a station with the push of a button. 
The tapes can be retained to provide a 
convenient record of all operations. 

One of the minor modifications referred 
to will be of interest to fieldmen of the past 
and present—the vehicle is air conditioned 
for operator comfort. Aur conditioning will 
also reduce the dust problem in the me- 
chanical parts of the meter. 


CONCLUSION 


The meter definitely has a place in topo- 
graphic mapping and is particularly suited 
to large projects of moderate relief with 
an adequate road system. Problems of 
scheduling, especially in marginal areas, 
require decisions as to feasibility on an in- 
dividual basis. ‘This instrument, with its 
mass-production possibilities, can release 
personnel for other projects and phases. In 
addition, meter operation is cost competitive 
with conventional methods of extending 
supplemental control. 

From the viewpoint of a fieldman, the 
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meter eliminates much tedious, planetable 
traverse; it can be operated in bad weather; 
and, last but not least, it allows surveying in 
reasonable comfort. 

It is hoped the new meters will produce 
elevations of greater accuracy than those 
obtained with the earlier model. A reduc- 


tion in down time, due to the simplified 
electronic circuits, combined with the fast, 
automatic, recording system should increase 
productivity. We of the Geological Sur- 
vey believe the meter offers a partial solu- 
tion to the vexing problem of automating 
vertical control. 


Dr. Gerlach Receives Geography Award 


Ihe Geography and Map Division of the 
Special Libraries Association presented its Hon- 
ors Award at its Business Meeting on May 29, 
1961, in San Francisco, to Dr. Arch C, Gerlach, 
Chief of the Map Division of the Library of 
Congress, for his significant contributions in the 
fields of geography and map librarianship. 

For the past ten years, Dr. Gerlach has or- 
ganized summer projects in the Map Division 
for promising young geography majors; he has 
encouraged his staff to compile map bibliogra- 
phies for publication, to write articles, and pre- 
sent papers; and has himself prepared numerous 
map exhibits, lectured, and written papers on 
cartography and kindred subjects for profes- 
sional journals. He has been a Visiting Profes- 
sor of Geography at the University of Michigan, 
a Director of the Cartography Division of the 
American Congress on Surveying and Mapping, 
Chairman of the National Academy of Sciences— 
National Research Council Advisory Commit- 
tee on Gegoraphy for the Department of State, 
and the U. S. Representative on the Directing 
Council of the Pan American Institute of Geog- 
raphy and History. He is a member for the 
United States of the International Geographical 


Union Commission of Classification of Geo- 
graphical Books and Maps and Editor of the 
Professional Geographer. 

Dr. Gerlach received his B.A. in Geography 
from San Diego State College, his M.A. from 
the University of California at Los Angeles, and 
his Ph.D. from the University of Washington. 
Before joining the Library of Congress in 1950, 
Dr. Gerlach was Associate Professor of Geog- 
raphy at the University of Wisconsin. Pre- 
viously he served as Cartographer and Geog- 
rapher with the Office of Strategic Services, and 
as Acting Chief of the Division of Maps, De- 
partment of State. 

In the Special Libraries Association, Dr. Ger- 
lach has served as a Director on the Executive 
Board, Chairman of the Geography and Map 
Division, Director of the Washington, D. C. 
Chapter, and is Chairman of the forthcoming 
1962 SLA Convention in Washington, D. C. 

Other organizziions of which he is a member 
include the American Geographical Society, As- 
sociation of American Geographers, National 
Council of Geography Teachers, Association of 
Pacific Coast Geographers, and the American 
Congress on Surveying and Mapping. 


One Title Officer to Another 


\re you tired? Do you feel awful? Run- 
down? Overworked? Perhaps there is a rea- 
son why. We have run across some absolutely 
irrefutable statistics that show exactly why you 
are tired. And brother, it’s no wonder you're 
tired. There aren’t as many people actually 
working as you may have thought. At least, 
not according to this survey, recently com- 
pleted. 

The population of the country is 160 million, 
but there are 62 million over 60 years of age, 
leaving 98 million to do the work. People un- 
der 21 total 54 million, which leaves 44 million 
to do the work. Then, there are 21 million who 
are employed by the government, and_ that 
leaves 23 million to do the work. Ten million 


are in the armed forces, leaving 13 million to 
do the work. Deduct 12,800,000, the number in 
the State and city offices, and that leaves 200,000 
to do the work. There are 126,000 in hospitals, 
insane asylums, and other mental institutions, 
and that leaves 74,000 people to do the work. 
But 62,000 of these are bums or vagrants who 
refuse to work, so that leaves 12,000 to do the 
job. Now, it may interest you to know that 
11,998 people are in jail, so that leaves just two 
people to carry the whole load. That is you and 
me, pal, and I’m getting tired of doing every- 
thing myself. 

Reprinted from Title News, Vol. XXXVII, 
No. 12, December 1958. 
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In September 1961, nineteen professional en- 
gineering groups opened their headquarters in 
the United Engineering Center, at 345 East 
Forty-seventh Street, New York 17, N. Y., thus 
bringing together under one roof the executive 
offices of societies representing a total of about 
300,000 engineers. The building, which cost 
approximately $12 million, was financed largely 
through the contributions of individual engineers 
and substantial contributions from industry. 
Fund raising, as well as over-all planning and 
construction of the building, was handled by 
United Engineering Trustees, Inc., a control 
group established in 1904 to administer the old 
Engineering Societies Building, then in the plan- 
ning stage, and which has since continued to 
control jointly owned and operated facilities 
such as the building and the Engineering Socie- 
ties Library. Authority is vested in a board of 
fifteen members—three from each of the five 
Founder Societies. 

The building is in keeping with other struc- 
tures in the United Nations area and has only a 
low structure to cover the block front from 47th 
to 48th Streets. A tower rises to a height of 20 
stories to house various society offices. The 
lower portion of the building contains facilities 
serving tenants and the public; an auditorium, 
an exhibition hall, an employees lounge, dining 
room, and numerous other facilities. The tower 
section is 69 by 139 feet in plan and has office 
space available from floors 3 to 18 inclusive. 
The American Society of Civil Engineers occu- 
pies the 17th and 18th floors. The 19th and 
20th floors (actually four stories in height) house 
mechanical equipment needed for the operation 
of the building. 
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United Engineering Center 


The above was abstracted fron? a manuscript 
copy of an article “The United Engineering Cen- 
ter,’ by Hal W. Hunt, Editor of Civil Engineer- 
ing, scheduled for publication in the October 1961 
issue of that magazine, which was furnished, to- 
gether with the photograph of the new building. 
by William H. Wisely, Executive Secretary, ASCE. 
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A World Map on a Moebius Strip 


\ Moebius strip is an non-orientable surface 
which can be constructed by giving a long strip 
of paper a single twist and then pasting together 
the two ends. This surface has many curious 
topological properties; it has only one side, and 
a cut down the middle will not yield two pieces, 
ete. A map of the world can be drawn on the 
Moebius strip in a manner comparable to the 
construction of a cylindrical projection. Use the 
center of the Moebius strip to represent the 
equator and space the meridians and parallels 
symmetrically as orthogonal lines. If desired, 
the parallels can be spaced as on the Lambert 


equal-area cylindrical projection. The only dis- 
continuity is at the poles, 

Perhaps the most interesting feature of this 
map is its property with respect to antipodal 
points. A pin pushed through the map at any 
spot emerges at the antipodal pointy. This is 
true anywhere on the map, even at the poles. 
Pushing a pin through a Moebius strip is 
equivalent to pushing a pin through a sphere 
along an axis of the sphere. 

-W. R. Toser 
University of Michigan 


M 


New 
Mary! 
the v 
Bay r 
River 
. 0 
map. 
befor 
State: 
made 
his n 
in tu 
ment 
Faith 
dedic 
with 
raph 
‘Tow 
“pel 
Rive 
prese 
west 
is me 
It 
flam 
in 
Nev 
his 
gra} 
not 
exh 
nun 
lane 
Case 
call 
of 
tha 
son 
dra 
rap 
the 


186 

4 

hy 

| 

| | 

UNITED ENGINEERING CENTER 


\PPING 


uscript 
g Cen- 
gineer- 
1961 
ed, to- 
ilding, 
ASCE. 
EDITOR 


ly dis- 


f this 
ipodal 
at any 
‘bis is 
poles. 
rip is 
sphere 


OBLER 


Baltimore Mapmakers 


An Account of an Exhibition at the Peabody Institute Library, July-August 1961 


By FRANK N. JONES 


PEABODY INSTITUTE LIBRARY, BALTIMORE, MARYLAND 


\ ORE than three centuries ago Augus- 
tine Herrman, Ambassador from 
New Netherlands to Governor Fendall of 
Maryland, urged upon Peter Stuyvesant 
the wisdom of mapping the Chesapeake 
Bay region. In 1659 he wrote, “the South 
River (i.e., Delaware) and the Virginias 

. ought to be laid down . . . in a perfect 
map. The sooner this is done the better, 
before Baltimoor whispers in the ear of the 
States of England.” Governor Stuyvesant 
made it clear that he had other things on 
his mind, but Herrman felt no hesitation 
in turning to “Baltimoor” for encourage- 
ment; the resulting map was engraved by 
Faithorne and printed in London in 1670, 
dedicated to Charles II and embellished 
with a handsome portrait of the cartog- 
rapher, Augustine Herrman. ‘Baltemore 
Towne” is shown in this somewhat less than 
“perfect map” just at the mouth of Bush 
River about twenty-five miles east of the 
present city on the Patapsco River’s north- 
west branch. The site marked by Herrman 
is now in the middle of Aberdeen Proving 
Ground. 

It would be difficult to prove that the 
flamboyant Lord of Bohemia Manor was 
in any sense a Baltimore Mapmaker. 
Nevertheless, it seems only fair to recognize 
his eminent priority as a kind of carto- 
graphical founding father, even if he can- 
not be counted among those present for the 
exhibition this article describes. While 
numerous maps of Baltimore and of Mary- 
land are inevitably included in the display 
cases, the primary objective has been to 
call attention to the wide variety of maps 
of many localities and of different types 
that have been produced in Baltimore over 
some two hundred years by a succession of 
draughtsmen, surveyors, engravers, lithog- 
raphers, printers and publishers. Some of 
these contributors bore names of fame and 


distinction in mapmaking, others are ob- 
scure almost to the point of anonymity. 

What may be the earliest representation 
of a street plan for Baltimore was repro- 
duced as an inset on Thomas Henry Popple- 
ton’s 1823 map. It is described there as 
dating from 1729: it shows three named 
streets, eight lesser streets without names 
and sixty numbered lots. A graphic scale 
in perches is provided. No indication is 
given of the precise origin of this plan and 
no hint as to who may have been its maker. 
The Peabody map collection includes a 
manuscript plan dated 1756, also entirely 
anonymous. 

Shortly after the Revolution, Baltimore’s 
town fathers ordered an_ official survey 
which seems to have been completed about 
1789 in manuscript but not printed. James 
Poapard issued in Philadelphia, from an 
engraving executed by himself, a “Plan 
of the Town of Baltimore and Environs, 
Dedicated to the Citizens of Baltimore. 
Taken upon the spot by their most humble 
Servant A. P. Folie, French Geographer.” 
Two states of this map are known, one 
dated 1792. the other without date. It is 
not unlikely that while he was “upon the 
spot” the talented Mr. Folie may have had 
an opportunity to examine, if not to secure 
for himself, a copy of the survey then ex- 
tant. The map includes more “environs” 
than town, but gives an accurate plan with 
detailed information and some decorative 
ornamentation. Scale is one inch to 40 
perches. 

One of the most obscure and intriguing 
personalities in the entire chronicle, A. P. 
Folie is variously described elsewhere as 
“Delineator”* and as “Geographer, from 
St. Domingo”. Opinions differ as to 
whether he deserves the designation of a 
Baltimore mapmaker; the scanty informa- 
tion we have shows merely that he served 
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one or two Philadelphia engravers for a 
few years during the last decade of the 
eighteenth century. He did, however, 
render the most complete and informative 
cartographical report on the town to that 
time; though transient his sojourn in Balti- 
more, he was “upon the spot”, more than 
can be said for many a mapmaker before 
and since. 

In 1801 the Baltimore firm of Warner 
and Hanna published a town plan, lavishly 
tinted with water colors; drawn to the same 
scale as Folie’s, but embracing a much 
smaller area, it provides a fuller and clearer 
picture of the street grid and _ principal 
buildings. Francis Shallus made the en- 
graving in Philadelphia. Early directories 
of Baltimore used this map as a base for 
several years. In 1870 it was republished 
without color by a local firm. In 1947 the 
Peabody Institute Library issued a facsimile 
of its copy of the original, reproduced in 
color by the Meriden Gravure Company. 

Ten years after the Warner and Hanna 
plan there appeared in the columns of the 
Federal Gazette and Baltimore Daily Ad- 
vertiser for July 27, 1811, a lengthy adver- 
tisement announcing a new project of rather 
magnificent proportions in the impressive 
promotional jargon of the day: “Under the 
Patronage of the Mayor and a large body of 
citizens Proposals for Publishing by 
Subscription an accurate topographical 
plan of the City & Environs of Baltimore 
from an entire New Survey and actual Ad- 
measurement now making expressly for the 
purpose by T. H. Poppleton, Practical Land 
Surveyor and Draughtsman”. There fol- 
low four itemized “Conditions” advising 
potential subscribers that the scale will be 
“300 feet to one inch”, that “Mathematical 
precision will be the predominant feature 
in this plan—general information the lead- 
ing principal”. Three editions were pro- 
jected: “Plain impressions” at ten dollars 
per set of two sheets; “Coloured” at twenty 
dollars, and a few “got up in a very superior 
style of colouring” at thirty dollars for 
“those gentlemen inclined to shew 
especial patronage to the undertaking”. 

Seven years and several mayors later, in 
February 1818, Poppleton was commis- 
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sioned by the General Assembly of Mary- 
land to proceed with the final printing of 
his map; evidence that perhaps not enough 
gentlemen had been inclined to show the 
particular kind of patronage most needed. 
The two sheets finally appeared in 1825 
and they were well worth waiting for. As- 
sembled they measure 53% by 47 inches 
and present a richly embellished map of a 
four by four and one-half mile rectangular 
area at a scale of 600 feet to one inch. 
Also shown, as noted above, is an inset 
of the 1729 plan, together with perspective 
views of the city taken in 1752 and 1822. 
Margins are illustrated with thirty-seven 
engravings of public buildings, churches, 
monuments, and fountains made by J. 
Cone, while two plump Cupids measuring 
a stretch of lawn provide a graphic scale. 
The map sheets proper were engraved in 
New York by C. P. Harrison. While Mr. 
Poppleton’s map is not excessively rare to- 
day, few copies have survived the ravages 
of time in their pristine condition. Many 
owners applied varnish to preserve the sur- 
face and subsequently folded the map for 
more convenient storage; the result is fre- 
quent breaks that obliterate significant 
areas. The Library was fortunate in being 
able to secure for display in this exhibition 
a privately-owned copy* that has been care- 
fully preserved under glass and shows vir- 
tually no deterioration. 

Less than a year after Thomas Poppleton 
used the columns of the Federal Gazette 
and Baltimore Daily Advertiser to solicit 
support for his venture, there appeared in 
the same paper under date of October 31, 
1812, a heading, “SEAT OF WAR!” This 
was designed to draw attention to a map 
John Melish in Philadelphia had prepared 
to accompany a Military and Topograph- 
ical Atlas of the United States, published 
in 1813. It has a part in the story of Balti- 
more Mapmakers because it was one of the 
first advertisements of Fielding Lucas, Jr., 
1781-1854, who had opened for business 
a few years earlier at 138 Market Street, 
where he continued to draw, publish, and 
sell maps, atlases, and other books until his 
death. The sales appeal in the exclamatory 
heading cited above is shrewdly supple- 
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BALTIMORE MAPMAKERS 


mented in smaller type describing the map 
“on which is marked the roads and distances 
from Washington to Montreal’. Then 
follows a brief tabulation of Lucas’ current 
stock of family Bibles, spelling books, works 
of Miss Edgeworth, playing cards, wafers, 
inks, maps of the world, etc. 

The display contains more than twenty 
original maps and charts issued by Lucas 
or drawn by him for other publishers, 
notably Mathew Carey in Philadelphia, and 
six atlases with his imprint. His first U. S. 
atlas was made up of maps by Henry S. 
Tanner in 1814. His General Atlas of the 
World, 1823, is shown beside the review 
written by Jared Sparks and printed in the 
North American Review the following year. 
In 1824 he produced an attractive Atlas of 
the West Indies; a year later he had an im- 
portant part in the production of the first 
comprehensive atlas devoted to the geogra- 
phy of one individual State. Lucas had 
lost the bid for providing the South Caro- 
lina legislature with an atlas to his good 
friend, Robert Mills, but Mills engaged 
Lucas to’ provide the maps, which were 
engraved for him by B. T. Welch and 
printed by John D. Toy. 

A number of separate plates from the 
atlases are on display as well as maps made 
by Lucas, or published with his name to 
accompany canal reports, road surveys, and 
the like. An early specimen of considerable 
interest is the chart he made of Lewis 
Brantz’s Survey of the Patapsco River and 
part of the Chesapeake Bay printed in 1819 
from a plate engraved by Cone & Free- 
man, also of Baltimore. There is an inset, 
Survey of the Harbor of Annapolis by 
Jonathan W. Sherburne, U. S. Navy, and 
another of the harbor at Baltimore. Scale 
for the main chart is based upon 60 nautical 
miles to one degree; larger scales for the 
insets are all given in graphic form. The 
copy shown has been loaned by the Mary- 
land Room of the Enoch Pratt Free Library 
through the courtesy of Miss Elizabeth 
Litsinger, Chief. 

Two portraits of Lucas exist; one, in the 
Baltimore Museum of Art, by Thomas Sully, 
painted when the mapmaker was twenty-six, 
the other by Sarah M. Peale, painted thirty 
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years later and now owned by the Maryland 
Historical Society. Mr. James W. Foster, 
Director of the latter organization and re- 
cently a biographer of Lucas,’ kindly loaned 
the Peale portrait for display in the ex- 
hibition. 

Lucas was in the midst of his distin- 
guished career with copperplate maps 
when a German named Edward Weber, 
who had a sound knowledge of lithography, 
arrived in Baltimore in 1835. In partner- 
ship with his cousin, August Hoen, he pro- 
duced what were probably the first show 
cards printed in color in the United States. 
When Lieutenant Charles Preuss returned 
with Colonel John C. Fremont from explor- 
ing the country between the Missouri and 
Oregon, Weber got the task of reproducing 
Preuss’s maps for the official reports; he 
thus executed the first lithographs used in 
U. S. government documents, volumes 
dated 1845 through 1848. He also made 
maps for local cemetery and water-supply 
projects, copies of which have been selected 
for display. At his death in 1848 Hoen 
established A. Hoen & Company, one of the 
nation’s distinguished map-printing firms. 

Hoen and his sons carried on the work 
Weber had started, much of it for actively 
growing railroad lines where their skill in 
getting precise delineations of profiles and 
elevations was highly important. Wall 
maps of the B. & O. lines across western 
Maryland were periodically revised through 
the fifties and sixties by successive engineers 
and surveyors, the Hoen firm usually mak- 
ing the reproductions. Excellent specimens 
of their work are plans and profiles for 
Gunpowder River and Swann Lake water 
systems made in 1852 and 1862, respec- 
tively. A U.S.G.S. Monograph by R. D. 
Irving, Copper-bearing Rocks of Lake Su- 
perior, 1883, utilized for the first time 
August Hoen’s technique for showing geo- 
logical data by line and color patterns, a 
method later adopted as standard proce- 
dure for publications of the Survey. In 
1897 the firm made reproductions of sev- 
enty-six maps, many facsimiles of rare early 
documents, for the atlas volume in the re- 
port of the Venezuela-British Guiana 
Boundary Commission.*, One member of 
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that Commission was also a Baltimore 
geographer distinguished in several other 
fields: Daniel Coit Gilman, President of the 
Johns Hopkins University.* 

The excellence of Hoen map _ work 
brought contracts and commissions from 
many sources. In 1916 the American Geo- 
graphical Society used a Hoen map in an 
article in the Geographical Review for the 
first time. It is displayed not far from a 
copy of the 1:30,000,000 map of the world 
which Hoen executed and the Society issued 
in 1953 for the U. S. State Department. 
Nearby also is a specimen sheet of the 
1:5,000,000 map of the Americas dated 
1947. Eighten Hoen maps are shown, in- 
cluding a facsimile reproduction of Dis- 
turnell’s 1847 map of Mexico, made in 
1947 for the Bancroft Library of the Uni- 
versity of California. A copy of the His- 
torical Geography of the United States, 
1932, by Paullin and Wright, produced by 
the American Geographical Society under 
auspices of the Carnegie Institution of 
Washington, is another notable and familiar 
sample of Hoen techniques. 

More spectacular perhaps is a display 
revealing the photographic methods cur- 
rently used by A. Hoen and Company to 
produce eight-color maps for the National 
Geographic Society, Washington. Through 
the courtesy of Mr. James M. Darley, Chief 
Cartographer of the Society, a complete set 
of transparencies drawn and photographed 
in Washington for the Society's Novem- 
ber 1960 map of the World, is shown, illum- 
inated from below, together with the map 
printed from them by the Hoen firm here 
in Baltimore. In an adjoining case is a 
map of the Arctic done in 1925 from a 
lithographic stone, the first project Hoen 
did for the National Geographic Society. 
Not far away a 1901 topographic sheet 
(Princess Anne, Maryland-Virginia) _ lies 
beside the actual stone from which the 
hydrographic tints on it were originally 
printed by Hoen presses sixty years ago. 
Photographs and an article about the Hoen 
family have been made available by the 
Enoch Pratt Free Library, and several maps 
not easily located were loaned by Mr. H. 
Hanson Hoen and Mr. A. Berthold Hoen, 
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presently officers of the firm. 

Miscellaneous maps and books produced 
by twelve or fifteen other firms in Balti- 
more during the past century and a half 
are also on display. Some of these, such 
as the excellent map of the city done in 
1853 by Isaac Simmons from the survey 
made by William Sides, and Jacob Monk’s 
Central America, 1857, are Hoen press 
work; other were made by J. Penniman as 
early as 1834, by Pratt, Clark & Co., Wagner 
& McGuigan, Schimd & Trow, the Frieden- 
wald Photo Lithography Company, Nor- 
man T. A. Munder, and others. Maps 
issued by local hotels and by the Depart- 
ment of the Interior’s General Land Office 
are included. 

Because it was possible to show the actual 
stone from which a map on display was 
printed sixty years ago, and to illustrate 
the methods now in use by the Hoen Com- 
pany, it seemed only fair to include some- 
thing that might help visitors to under- 
stand the earlier, traditional, copper-plate 
process that preceded lithography in map 
making. Through the courtesy of a local 
artist, Mrs. Sarah C. Rhode, a blackened 
plate and the materials for working upon 
it are shown, together with a plate upon 
which a design has been executed, and a 
mounted impression from the same plate. 
Simplified as it has to be for this occasion, 
illustration of the three basic processes helps 
many to grasp the development of map 
reproduction right here in Baltimore. 
Plates for the Folie plan, Warner & Hanna’s 
plan, Poppleton’s great work and for many 
of Fielding Lucas’s attractive maps, were 
made in Philadelphia and New York. 
After the introduction and spread of lithog- 
raphy Baltimore became an _ important 
map-printing center, and still continues 
with a complex photographic method to 
produce popular maps currently used all 
over the world by members of the National 
Geographic Society. 
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Giant Book 


In SURVEYING AND Mappinc, Vol. XXI, No. 1, 
March 1961, page 98, under this same heading 
we took note of the brochure on the “Big Book” 
descriptive of the activities of the Department 
of Mines and Technical Surveys, Ottawa, 
Canada. 

We now learn that this book after being read 
by some 100,000 persons in 14 months during 
its trips totaling 10,000 miles here and there in 


Canada, has now been exhibited in United 
States. It was displayed at the Michigan State 
University, Lansing, Michigan, during the annual 
meeting of the Association of American Geogra- 
phers, August 28 to September 1, 1961. This 
big book is available on request to all interested 
groups and organizations, but at least four 
months’ advance booking is required to ensure 
its display. 
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TRIANGULATION — TRAVERSE — LEVEL NETS 
LEAST SQUARES ADJUSTMENTS 
EARTHWORK — CROSS SECTIONS 
SUBDIVISION COMPUTATIONS 
TELLUROMETER & GEODIMETER REDUCTIONS 
ELECTRONIC COMPUTING 


ENGINEERS SURVEYING & 
CALCULATING SERVICE 


5526 N. SAYRE AVE. 
CHICAGO 31, ILLINOIS 
NEwcastle 1-5595 


AMERICAN AIR SURVEYS, INC. 


Aerial Topo Maps 
Aerial Photos & Mosaics 


Plan & Profile 
Tax Maps 


907 PENN AVE., PITTSBURGH 22, PENNA. 
BRANCHES: MANHASSET, N. Y. * ATLANTA, GA. 


Cooperation With Local Surveyors 
A Nationwide Service 


POSITION AVAILABLE 
SURVEY PARTY CHIEF 


Permanent, responsible posi- 
tion with large consulting en- 
gineering firm for Party Chief 
experienced in general engi- 
neering surveys. Must be free 
to make periodic moves. 
Substantial, recent Party Chief 
experience required. 

Good salary, expense allow- 
ance and fringe benefit 
program. 

Please send record of educa- 
tion, experience, salary re- 
quirements and availability to: 


Personnel Director 
Stanley Engineering Company 
Muscatine, lowa 
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Surveying and Mapping Literature 


Members are requested to send in surveying and mapping news items for publication in Sur- 
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MAGAZINE 


General Interest 


RADIOCARBON Datinc. W.F. Libby. Science, 
Vol. 133, No. 3453, March 3, 1961. (Describes 
methods and equipment use in the process which 
is of increasing use to archeologists, geologists, 
meteorologists, and oceanographers. ) 


SUBMARINE TopoGRAPHY OF THE WESTERN 
Straits or Frorma. G. F. Jordan and Harris 
B. Stewart, Jr. Geological Society of America 
Bulletin, Vol. 72, No. 7, July 1961. (Detailed 
illustrated description based largely on recent 
hydrographic surveys by the Coast and Geodetic 
Survey.) 

THe VARIATION OF THE COMPASS FOR THE 
Yrar 1960. Albert M. Weber and David G. 
Knapp. The International Hydrographic Re- 
view, Vol. 38, No. 2, July 1961. (Describes the 
cooperation of the Coast and Geodetic Survey 
with the Navy Hydrographic Office in the com- 
pilation of the 1960 isogonic chart of the World.) 


OcEANOGRAPHY—OLD Science, New Future. 
Lt. Comdr. J. R. Morgan. U.S. Naval Institute 
Proceedings, Vol. 87, No. 8, August 1961. (Gen- 
eralized but interesting review of the advances 
being made in the field of oceanography, includ- 
ing studies of the topography of the ocean floor.) 


PHILIPPINE SURVEYING AND Mappinc INsTI- 
tute, 1961 Ap Orricers. Philippine 
Surveying and Mapping Journal, Vol. 1, No. 1, 
July-September 1961. (Brief biographical 
sketches of some of the leaders in the profession in 
the Philippine Republic.) 


Tue Boarp or TECHNICAL SURVEYS AND 
Maps. A. V. Torrijos. Philippine Surveying 
and Mapping Journal, Vol. 1, No. 1, July-Sep- 
tember 1961. (Description of the functions of 
the organization for coordination of surveying 
and mapping activity in the Philippine Republic.) 

Fisnery Economic Maps AND TECHNICAL 
Surveys—Tueir IMporTANCE IN AGRICULTURAL 
PROGRAMMING. Jose A. Domantay. Philippine 
Surveying and Mapping Journal, Vol. 1, No. 1, 
July-September 1961. (Describes different kinds 
of maps prepared in support of the Philippine 
fisheries conservation program. ) 


Uses or Raprorsotopes 1N Civit ENGINEER- 
NG. J. S. Marcus. Civil Engineering, Vol. 31, 


—Eprror 


ARTICLES 


No. 8, August 1961. (Uses of radioisotopes in- 
clude the determination of leaks in underground 
piping, the measurement of soil density and mois- 
ture content, and the measurement of the rate of 
liquid flow.) 


WEATHER Maps. G. W. Howe. The Nautical 
Magazine, Vol. 186, No. 2, August 1961. (Re- 
view of the origin, development, and present 
needs for weather-map data in support of marine 
navigation. ) 


Cartography 


A RE-APPRAISAL OF THE INTERNATIONAL Map 
or THE Wortp (IMW) on THE MILLIONTH 
Scare. Colonel R. A. Gardiner. Empire Sur- 
vey Review, Vol. 16, No. 120, April 1961. 
(Broad discussion of problems and proposal of 
some solutions, including color plates showing 
suggested changes in symbolization and lettering 
on the IMW series.) 


METHOD FOR TRANSFERRING A CHART Pic- 
TURE ENGRAVED ON A Copper PLATE TO A PLAs- 
Tic FiLM AS AN ORIGINAL FOR PLATEMAKING FOR 
Orrset Printinc. Swedish Hydrographic Of- 
fice. The International Hydrographic Review, 
Vol. 38, No. 2, July 1961. (Description of 
method employed by Swedish Hydrographic Of- 
fice. ) 


Syntosit, A New Paper-Type 
Dr. Hans U. Ryser. The International Hydro- 
graphic Review, Vol. 38, No. 2, July 1961. (In- 
formation on the nature of the new product and 
its adaptation to map publication and other 
purposes. ) 


Scripinc, A Direct PROCEss, 
FOR Map PropuctTioN IN THE PHILIPPINES. 
Marcelino S. Tabin. Philippine Surveying and 
Mapping Journal, Vol. 1. No. 1, July-September 
1961. (Detailed description of the process and 
the materials required. ) 


Control Surveys 


Tue InpIAN Foot-Metre Ratio AND ITS 
ADOPTION IN THE INDIAN GEODETIC SySTEM. 
J. C. Bhattacharji. Empire Survey Review, Vol. 
16, No. 119, January 1961. (Attempt to obtain 
the most probable Indian foot-metre ratio as in 


the period 1831-69 to correlate it with that used 
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in later measurements and the International foot- 
metre ratio adopted in 1959.) 


TRIGONOMETRICAL LEVELLING. R. J. Cornish, 
Empire Survey Review, Vol. 16, No. 119, Janu- 
ary 1961. (Method depends in principle on 
plotting the line of sight, using the distance along 
great circle as abscissa.) 


TRIANGULATION BY THE DirRECTION METHOD 

-A Furtuer Note. H. S. Williams. Empire 
Survey Review, Vol. 16, No. 119, January 1961. 
(Discussion of method introduced by Dr. van der 
Sterr, with a plea for conforming to it in minor 
triangulation. ) 


A Stmp_Le oF CoMPUTING THE ERROR 
IN THE CO-ORDINATES OF A Point FIxeD By IN- 
TERSECTION BY THREE Fixep Points. Lieut. 
Colonel C. E. Nevald. Empire Survey Review, 
Vol. 16, No. 119, January 1961. (Graphic and 
mathematical explanation of the method.) 


On THE THEORETICAL FOUNDATION OF THE 
PrinciPpLE oF LEAst Squares. Dr. Bogomil 
Cvetkov. Empire Survey Review, Vol. 16, No. 
119, January 1961. (Mathematical demonstra- 
tion. ) 


IDENTIFICATION OF STARS BY LEARNERS. J. G. 
Freislich. Empire Survey Review, Vol. 16, No. 
120, April 1961. (Suggests methods for making 
correct determinations. ) 


TREATMENT OF OBSERVATIONS: REJECTION 
anp Weicuts. A. B. Sunter. The Canadian 
Surveyor, Vol. 15, No. 8, May 1961. (Mathe- 


matical analysis.) 


A Stupy oF REFRACTION IN THE LOWER AT- 
MOSPHERE. P. V. Angus-Leppan. Empire Sur- 
vey Review, Vol. 16, No. 120, April 1961. 
(Mathematical-meteorological examination of 
atmospheric conditions affecting surveying obser- 
vations. ) 


EartH SHAPE AND PorentTiAL. Dr. J. De 
Graff-Hunter. Tijdschrift voor Kadaster en Land- 
meetkunde, Vol. 77, No. 4, 1 Aug. 1961. (Tech- 
nical and mathematical discussion of the shape 
of the earth, embracing the distinction between 
the concepts of the geoid and the figure of the 
earth. ) 


BOOKS AND PAMPHLETS 


INDIANA, STATE BOARD OF REGISTRATION FOR 
PROFESSIONAL ENGINEERS AND LAND Survey- 
ors, 39TH Report, 1959/60. (Includes copy 
of registration law and roster of engineers and 
land surveyors.) Indianapolis, July 31, 1961, 
144 pp., illus. 

Map Maxinc: Tue Art TuHat BECAME A 
Science. Lloyd A. Brown. Boston, Little Brown 
and Company, 1960. 217 pp., maps, illus. 
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Evectronic DistANCE MEASUREMENT WITH 
THE GEODIMETER AND TELLUROMETER. Carl C. 
Winikka. Civil Engineering, Vol. 31, No. 8, 
August 1961. (Illustrated explanation of the 
uses and results obtained from the two instru- 
ments. ) 


Education 


Tue EpucaTtion AND TRAINING OF MINE SuR- 
veyors. Reprinted from “The Mining Journal,” 
London. The Journal of the Institute of Mine 
Surveyors of South Africa, Vol. 11, No. 6, June 
1961. (Summary of a paper delivered to the 
Chartered Surveyors Annual Conference urging 
revision of the educational program from primary 
emphasis on coal mining to other fields of the 
mining industry. ) 


Instruments 


Tue Geopmeter. A. T. Holmes. The 
Canadian Surveyor, Vol. 15, No. 8, May 1961. 
(Basic explanation of how the Geodimeter works 
and an evaluation of results obtained with the 
instrument. ) 


Property Surveys 


ADJUSTMENT OF TRAVERSE Networks. H. 
C. Brown. Empire Survey Review, Vol. 16, No. 
120, April 1961. (Discussion of problems in- 
volved in establishing reference marks in a 
municipality of Northern Rhodesia. ) 


Tue Mark Four GEopIMETER FOR SMALL 
Surveys. Andrew Gibson. The Ontario Land 
Surveyor, Vol. 4, No. 3, July 1961. (Suggests use 
of Geodimeter and T-2 in small but complex sur- 
veys to attain greater accuracy at smaller cost.) 


Topography 


Tue CompiLaATION OF A RECONNAISSANCE 
Map or ALEXANDER LAND, ANTARCTICA, FRoM 
Trimetrocon Air Puotocrarpus. D. J. H. 
Searle. Empire Survey Review, Vol. 16, No. 
119, January 1961. (Detailed account of the 
operation using methods developed extensively 
by the Canadian and United States Air Forces.) 


ANNUAL ReEporT, CANADIAN INSTITUTE OF 
Surveyinc, 1961. The Canadian Surveyor, 
Vol. 15, No. 9, July 1961. (Includes proceed- 
ings of the fifty-fourth annual meeting. ) 


State Boarp oF REGISTRATION FOR ARCHI- 
TECTS, ENGINEERS AND LAND SURVEYORS. 
Roster of registered architects, engineers and 
land surveyors, 1961. St. Paul. 85 pp. 


on 
by 
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Maps Mean Apventure. Christie McFall. 
New York, Dodd, Mead, 1961. 128 pp. 


Geopetic COMPUTATIONS: PROBLEMS AND 
Answers. U. S. Army Map Service, Foreign 
Control Division. Washington, D. C., 1961. 122 
pp. 


ALABAMA, RosTeR OF REGISTERED PROFES- 
SIONAL ENGINEERS AND LAND SuRVEYorS. State 


SUBDIVISION CALCULATIONS 
BY ELECTRONIC COMPUTER 


Your job is to engineer the best possible sub- 
division layout in the form of a well-scaled pre- 
liminary. Our job is to furnish calculations that 
not only are correct but are in a form that you 
can verify them without recalculation. We sup- 
ply a computer print-out showiry every traverse 
solved in order of their solution. You just read 
through the print-out noting input data for each 
traverse and follow our logic through each block. 


You send us the preliminary drawing, bound- 
ary data and lot requirements. You receive the 
preliminary with key numbers thereon tying into 
the computer print-out. The print-out contains 
length, bearing, departure and latitude (or co- 
ordinates) and sine and cosine of bearing of 
every course; area of lots and complete curve 
data. 


We have calculated some 10,000 lots in the 
last half year for surveyors and engineers in 20 
different states. We invite you to write for our 
new brochure and to send us your next subdi- 
vision for quotation 


JACOBY & ASSOCIATES, INC. 


140 ORINOCO DR., BRIGHTWATERS, NEW YORK 
Tel: MOhawk 6-8485 
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Board of Registration for Professional Engineers 
and Land Surveyors. Montgomery, 1961. 128 
pp. 

ANNUAL REPORT OF THE ASSOCIATION OF 
Ontario LAND Surveyors. 268 pp., illus. 
(Contains the proceedings of the 69th Annual 
Meeting, held at Windsor, Ontario, February 
13-15, 1961.) 

—Lyman D. Lynn 
Coast and Geodetic Survey 


| MARKERS 


@ PROTECT your investment in the 
original survey—and protect your- 
self from troubl disput 

@ AT LITTLE COST you can quickly 
and easily drive Copperweld* Mark- 


ers and have permanent reference copper 
tion. If larger head is needed, a 4” molten 
adapter is available. tiinaliie welded 
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WYANO, 


While for Bulletin 144 


Attention: PHOTOGRAMMETRY PROFESSORS ! ! ! 


.... COMPLETE MULTIPLEX UNITS FOR SALE .... 
Reduced Prices . . . “Ideal for Training” . . . Excellent Condition 


PACIFIC AIR INDUSTRIES 


725 E. 3rd St., Long Beach 12, California — Ph.: HE. 583-26 


Prin 
States 
Manu. 
tion o 
sale b 
Gover 
The n 
cludes 
are er 
ian R 
Angel 
measu 

The 
portra 
map 
1:500 
and 
lished 
ures 

His 
you F 
tive < 
desigt 
graph 
lished 
merce 
size. 


inclu 
ford, 
ler, 
other 
page 

M: 
the I 
and | 
sion | 
Mine 
and | 
spar 
1:50 
inche 

Ww 
piled 
nois, 
Illin 


show 


| Permanent 
“nt, 
On 
thick 
in 19 
weste 
and 
ig 


Distinctive Recent Maps 


Principal Natural Gas Pipelines in the United 
States and Communities Served with Natural, 
Manufactured, and Mixed Gas is a 1960 publica- 
tion of the Federal Power Commission. It is for 
sale by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, D.C. 
The map, at the scale of one inch to 60 miles, in- 
cludes an “Index of operating companies.’ There 
are enlarged insets of “Pittsburgh and Appalach- 
ian Region.”’ “Monroe [La.] Area.” and “Los 
Angeles and Vicinity.” This large, colored map 
measures 44 by 46 inches. 


The rugged topography of Maine is effectively 
portrayed on the recently-published, shaded-relief 
map of the State of Maine. At the scale of 
1:500,000, the map is another in the attractive 
and accurate series of shaded-relief maps pub- 
lished by the U. S. Geological Survey. It meas- 
ures 42 by 30 inches. 


Historic Massachusetts, A Travel Map to Help 
you Feel at Home in the Bay State, is an attrac- 
tive and colorful pictorial presentation. It was 
designed and drawn by the well-known carto- 
graphic artist, Ernest Dudley Chase, and was pub- 
lished by the Massachusetts Department of Com- 
merce, Boston. The map is 22 by 34 inches in 
size. 


The Pennsylvania Geological Survey published 
in 1959 a Map of the Glacial Deposits of North- 
western Pennsylvania, at the scale of 1:125,000. 
It was compiled by V. C. Shepps, J. B. Droste, 
and R. F. Sitler under the supervision of G. W. 
White. The map, which measures 57 * 42 inches, 
includes all or part of the counties of Erie, Craw- 
ford, Warren, Mercer, Venango, Lawrence, But- 
ler, and Beaver. Some fourteen moraines and 
other depositional features are identified. A 59- 
page descriptive booklet accompanies the map. 

Mineral Industries of Illinois, a publication of 
the Illinois State Geological Survey, was compiled 
and prepared by the Educational Extension Divi- 
sion from data available at the Geological Survey. 
Mineral Fuels, Rock and Rock Products, Sand 
and Gravel, Clay and Clay Products, and Fluor- 
spar and Metals are mapped. The scale is 
1:500,000 and the measurements are 50 by 30 
inches. 


Wayne F. Meents and Alfred H. Bell have com- 
piled a map of the Oil and Gas Industry of Illi- 
nois, which was published in 1961, also by the 
Illinois State Geological Survey, Urbana. Data 
shown include oil and gas fields, crude oil. re- 


fined products, natural gas pipelines, refineries, 
and propane and gas storage facilities. The map 
is at a scale of 1:500,000 and measures 51 by 30 
inches. 


A map locating the Shipping Coal Mines in 
Illinois compiled by Jack A. Simon, was published 
in 1961 by the State of Illinois in cooperation 
with the Midwest Coal Producers Institute. It is 
51 by 30 inches and is at the scale of 1:500,000. 
The geologic boundaries of the Pennsylvanian sys- 
tem are shown and the several major coal pro- 
ducing regions are outlined. Shaft, slope, and 
strip mines are individually identified. 


More than 80 types of rocks are mapped on a 
1961 Geologic Map of Washington published by 
that State’s Division of Mines and Geology 
(Olympia), with the cooperation of the U. S. 
Geological Survey. It was compiled by Marshall 
T. Huntting. W. A. G. Bennett, Vaugn E. Liv- 
ingston, Jr., and Wayne S. Moen. A small index 
map of the State shows sources of geologic data. 
The map sheet, which includes legend, descrip- 
tions of formations, and a list of data sources, 


measures 51 by 74 inches. The scale is 1: 500,000. 


A new, 1961 edition. has been published of 
Bartholomew’s Contoured Road Map of the Brit- 
ish Isles, at the scale of 1:1,000,000. The fa- 
miliar Bartholomew contour coloring has been 
modified, on this map, by the addition of hill 
shading, which accentuates the relief in the more 
hilly areas of the British Isles. There is an inset 
map at reduced scale showing county boundaries 
and a scale of distances between sclected towns. 
The map, which measures 41 by 35 inches, is pub- 
lished by John Bartholomew & Son, Ltd.. of Edin- 
burgh. 


Perimetres des Titres Miniers d’Hydrocarbures 
maps the limits of property titles to lands pos- 
sessing hydrocarbon deposits in France. The 
map is at the scale of 1:2,000,000 and was pub- 
lished in 1961 by the Bureau de Recherches de 
Pétrole, Paris. It measures 203 by 245 inches. 

Similar data are shown for North Sahara on a 
map, by the same publisher, entitled Afrique du 
Nord-Sahara Perimetres de Titres Miniers d’Hy- 
drocarbures. The latter map is 35 by 48 inches 
and is also at the scale of 1: 200,000. 

A third map, at the scale of 1:5,000,000, shows 
Titres Miniers d’Hydrocarbures for west central 
Africa extending from the Sahara southward to 
the Congo River. It has an inset map of the 
Malgache Republic (Madagascar). 
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République Centrafricaine Carte Routiére 
shows roads, airports, towns and villages, missions, 
and administrative boundaries of the new Cen- 
tral African Republic. The map, at the scale of 
1:1,500,000, was compiled and published by le 
Service Geographique, Brazzaville, and printed 
in Paris by the Institut Geographique Nationale. 
The map measures 26 by 40 inches. 


The Director of Federal Surveys, Salisbury, 
published in 1960 a Vegetation Map of the Fed- 
eration of Rhodesia and Nyasaland, at the scale 
of 1:2,500,000. The map was compiled by J. 
M. Rattray and H. Wild, from data on various 
published and unpublished maps. Cities and 
towns, roads, railways, and administrative boun- 
daries are shown, in addition to the distribution 
of some 26 vegetation types. 

Issued by the same publisher is a 1961 Provi- 
sional Geological Map of the Federation of Rho- 
desia and Nyasaland. Scale and size are the same 
as on the vegetation map. Some fourteen differ- 
ent formations, ranging from Archaean to Recent 
are mapped, in addition to several intrusive types 
of igneous rocks of various ages. 


Nigeria, Location of Industries, Main Agricul- 
tural Exports and Mineral Deposits maps the re- 
sources of that country. It was compiled and 
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published in 1959 by Federal Surveys, Nigeria. 
The scale of the map is 1:3,000,000 and it meas- 
ures 16 by 19 inches. 

The same agency also issued, in 1960, a re- 
vised edition of the Road Map of Nigeria at the 
scale of 1:1,750,000. Railroads, post, telegraph, 
and telephone offices; towns and villages; and 
administrative boundaries are shown in addition 
to roads. The map is 27 by 32 inches. 


Distribution of native tribes is shown on a map 
entitled Peoples of the Middle Niger Region of 
Northern Nigeria. The scale is 1:600,000 and 
the size is 32 by 39 inches. In addition to locat- 
ing some nine tribes, the map shows administra- 
tive boundaries, towns and villages, railways, 
and all-season roads. The publisher is not indi- 
cated on the map. 


A revised (1960) edition of the Road Map of 
Tanganyika has been issued by the Ministry of 
Lands and Surveys, Dar es Salaam. Five classes 
of roads, with mileages, railroads, river ferries, 
and territorial and provincial boundaries are 
shown. The dimensions of the map sheet are 27 
by 32 inches and the scale is 1:2,000,000. There 
are enlarged insets of the Tanga and Kiliman- 
jaro regions. 

—Watter W. Ristow 
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Books in Review 


INTRODUCTION TO GEomeETRY, H. S. M. 
Coxeter, Professor of Mathematics, Uni- 
versity of Toronto. John Wiley & Sons, 
New York-London, 1961. 443 pp. 


This textbook on geometry, the author states 
in his preface, constitutes an attempt to re- 
vitalize this sadly neglected subject. Many 
factors have contributed to the prevalent notion 
among students and, one might add, among 
too many mathematicians that geometry is 
merely a part of alegbra or of analysis. The 
practising engineer who has chosen his profes- 
sion partly from a love of geometry as an art 
will find that this is not one of those abstract 
books on geometry that strive to present whole 
chapters without a single picture diagram. 

The book is divided into four parts corre- 
sponding roughly to four years of college work, 
and each of the twenty two chapters is reason- 
ably self-contained. Part I uses only the syn- 
thetic methods of the Greeks familiar from 
high school geometry. Part II introduces the 
methods of coordinate or analytic geometry. 
Part III has chapters on what our colleges 
present generally under the title of “Higher 
Geometry”, such as Affine, Projective, and Non- 
Euclidian geometry, etc. Part IV finally intro- 
duces topics requiring knowledge of the methods 
of analysis such as differential geometry, a sub- 
ject which has developed from the needs of the 
geodetic surveyor and to which Civil Engineer- 
ing curriculums ought certainly, in the future, 
devote more attention than they do at present. 
Chapters on tensors, topology and four-dimen- 
sional geometry conclude the work. 

The presentation in the latter parts of the 
book becomes, of necessity, somewhat sketchy. 
Both as an “introduction” to this most fasci- 
nating of subjects for the more casual reader, 
and as a beautiful synthesis of the topics in the 
many branches of geometry for the advanced 
student, this volume can be enthusiastically 
recommended. 

Erwin Scumip 


Grundziige der Ausgleichungsrechnung. 
W. Grossmann. (In German.) Second 
edition. Springer-Verlag, Berlin, Gottin- 


gen, Heidelberg. 


This second edition of “Principles of Ad- 
justment Computation” is considerably ex- 
panded over the first edition which was pub- 
lished in 1953. In the first chapter the author 
clearly defines and differentiates the various 
types of errors; mean-square, probable, rela- 
tive, systematic, and constant errors. The next 
three chapters are devoted to the least-squares 
method of adjustment procedures of observa- 
tion and condition equations with numerous 
examples from geodesy including an adjust- 
ment of a Tellurometer net. 

The final chapter is an introduction to the 
use of matrices in adjustment computations. 

The book is well written and should serve 
well as a textbook for the study of geodetic 
adjustments. It is also an excellent reference 
book for a civil engineer’s library. 

Jacos A. DuERKSEN 


Coco—A Computer Programming Sys- 
tem for Civil Engineering Problems. Prof. 
C. L. Miller. Massachusetts Institute of 
Technology, Cambridge 39, Massachusetts, 
August 1961. Nomogram and 33 pages. 


The development of a new “language” which 
will greatly simplify communication between 
civil engineers and computers has been an- 
nounced by Professor C. L. Miller, director of 
the Civil Engineering Systems Laboratory at 
the Massachusetts Institute of Technology. 

The new computer programming system, 
called Coco (for coordinate geometry), makes 
it possible for the engineer to give instructions 
to digital computing machines using the tech- 
nical language of the civil engineering pro- 
fession—the same words one engineer would 
use in describing a problem to another engineer. 
The computer understands such words as 
“locate”, “inverse”, “intersect”, “area”, “ramp”, 
“alignment”, and similar engineering terms. 

Without such a system it is necessary for the 
engineer to instruct the machine in a primitive 
or pseudo language more closely related to the 
machine’s circuits than to the engineer’s prob- 
lems. A problem which can be solved with a 
dozen Coco instructions might typically be 
equivalent to several thousand machine-level 
instructions. 
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The Coco system was announced by Pro- 
fessor Miller at the meeting of the American 
Association of State Highway Officials held at 
the Somerset Hotel in Boston. Operational 
versions of the system are already in daily use 
at M.I.T. and at the Puerto Rico Department 
of Public Works. A Coco system specially de- 
signed for the new engineering computer was 
due to be instalied by the Massachusetts De- 
partment of Public Works this fall. 

“In addition to practical use in the civil 
engineering profession,” said Professor Miller, 
“the Coco language will be used by civil 
engineering students at M.L.T. The level of 
the language makes it feasible to give the stu- 
dents full scale engineering problems as home- 
work assignments.” 

Professor Miller said that the new system 
is expected to have considerable influence on 
how civil engineers use computers.  “Previ- 
ously, a very large investment in man hours and 
money was involved in developing the computer 
program for one specific problem. It was 
necessary to use the fixed program thousands 
of times to warrant the investment. But rarely 
are any two civil engineering problems—such 
as the designs of complex urban expressways— 
exactly alike. 

“Now, with the high efficiency of the Coco 
system, it is technically and economically feas- 
ible, in terms of time and costs, to write a 
separate and unique program for every prob- 
lem. No two need ever be alike. A particular 
program is used only once and then discarded.” 

Although present operational forms of Coco 
are already fulfilling a major production role, 
Professor Miller announced that developments 
to date are only the first step in a much larger 
system. “Current research being conducted 
by the Civil Engineering Systems Laboratory,” 
he said, “is aimed at attaching a drafting ma- 
chine to the computer. The ‘vocabulary’ of 
the Coco language will then be expanded to 
include the words which the engineer uses in 
communicating with a draftsman. The ulti- 
mate goal is a machine-aided design system 
which completely frees the engineer from the 
routine chores so that he can devote his full 
attention and talents to the creative and 
imaginative thinking role for which he is pro- 
fessionally trained.” 

It seems appropriate to include a few details 
of the Coco program. 

Each command to the computer and the 
data to be used in executing the command are 
entered into the computer at the same time. 
The following are four examples of Coco 
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statements (English command plus required 
numerical data) : 


Srore 46 
Locate/AZIMUTH 19 46 172.17 35 14 26 
LocaTe/ ANGLE 97 19 46 100.00 90 00 


INVERSE/ BEARING 46 97 

Very extensive problems can be solved in 
a continuous run on the computer because 
Coco programs can be indefinitely long. An 
entire interchange or subdivision be 
thought of as a single problem requiring only 
one trip to the computer. At the same time, 
Coco makes effective and efficient use of com- 
puters on the smallest of problems. 

Coco is not a compiler like Fortran or 
ALGOL, nor an interpreter like INTERCOM or 
Beit. Nor is it like Gorran and similar one- 
shot problem systems. Problems are executed 
in machine language, but no translations or 
pseudo instructions are involved. A_ control 
routine encodes the name, locates an entry point 
in the instruction area, and turns control over 
to a machine language routine which carries 
out the necessary computations. Hence, Coco 
programs are executed at the same speed as 
equivalent fixed machine language programs. 

It was found that most geometric problems 
could be reduced to two fundamental opera- 
tions: 

(1) Compute the location (coordinates) of 
points given various sets of information such as 
distance and direction from a known point, in- 
tersection of two lines, offset from a known 
point to a curve, etc. 

(2) Compute the length and direction of 

lines between known points. 
It was also evident that such operations and 
most related problems (such as areas) could be 
efficiently solved mathematically in terms of co- 
ordinate geometry. 

As an example of a program statement, 
Locate/AzimutH 22 51 2236.07 116 34 00 
is Coco shorthand for “locate point 22 by going 
a distance of 2236.07 feet from point 51 at an 
azimuth of 116° 34’ 00’, ouput the coordinates 
of point 22 and also store them.” A more in- 
volved command Curve/INrTersect/Spirat is 
still a typical example of many possible state- 
ments. A Coco system might have of the order 
of 30 to 80 such commands. 

An understanding of how Coco works in- 
ternally may be explained by discussing one 
specific system—the Puerto Rico Coco system 
for a 20 K card IBM 1620 machine. (Puerto 
Rico Coco will be the model for all future sys- 
tems for some time to come.) 

The key routine is the Coco Control Routine 
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-which operates in somewhat the same manner 
as a “monitor.” The Control Routine reads the 
Coco statements, interprets the command name, 
determines what action to takc, processes CALL 
statements, and sends control to the proper set 
of machine language instructions. 

Each Coco command may be thought of as 
a conventional machine language program of 
from a few to hundreds of machine language 
instructions. The Control Routine’s function is 
to send control to the proper internal program, 
such as a program for intersecting two lines or 
adjusting a traverse. All such programs for all 
Coco commands cannot be stored in internal 
core memory at the same time. To solve this 
problem for a small memory, a Cai system 
was developed. When the Control Routine de- 
tects a CALL card, it reads and stores the follow- 
ing 100 cards into a section of memory. The 
“plug” decks of 100 cards each contain a group 
of related programs. The plug decks are in- 
serted directly in the deck of statements at 
places where they will be needed by the state- 
ments which follow. This permits continuous 
runs of indefinite length without any operator 
intervention. (Indeed, the sum total of essen- 
tial operator instructions is as follows: “Place 
the Coco Loap deck plus statement deck with 
interspersed plug decks, where needed, in the 
Read hopper. Press Loap.” ) 

—G,. C, TEWINKEL 


ScrentTiIFIC Russian Guipe, Handbook 
for Students and Professionals Interested 
in Scientific Russian. Mary A. Emery and 
Serge A. Emery. McGraw-Hill Book Com- 
pany, Inc., New York, Toronto, London, 
1961. 191 pages. 


The Scientific Russian Guide, by Mary A. 
Emery and Serge A. Emery, would be a valu- 
able contribution to a Russian-English scientific 
translating agency. 

Sections one and four of the book, having 
human interest as well as scientific vocabulary, 
I consider the better part of the book as a text- 
book for college and university students. 

Parts two and three are highly technical and 
dry. For example, in lesson 36, one sentence is 
10 lines long. A beginning student may become 
discouraged with such a long and involved sen- 
tence, 

However, the glossary on pages 121-141 is 
excellent, but because it covers several fields of 
science it is strong on general scientific back- 
ground but weak in the vocabulary of any one 
branch of science. 
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Since there are not too many good scientific 
translation aids, I would recommend adding this 
book to any library that is interested in scientific 
translations. 

—Mkrs. Reva K. BerMANn 


BIVARIATE TABLES FOR THE CONFORMAL 
TRANSFORMATION OF GOLDFIELD CoorpI- 
NATES TO GAuss CONFORM CoorDINATEs. 
G. B. Lauf, Head of Department of Survey- 
ing, University of the Witwatersrand, 
Johannesburg, Union of South Africa; pub- 
lished by the author. 44 pages. 


Dr. Lauf has computed a set of tables to 
transform local coordinates, established in es- 
sence on a plane and covering and area of 
about 165 square miles, directly into a modern 
Transverse Mercator coordinate system and 
vice versa. These tables are of limited local 
application, of course, but the engineer faced 
with a similar transformation may find use 
for his 25-page introduction describing the 
theoretical aspects of the problem, including 
the development of the complex polynomial 
used, interpolation, formulas, and the like. 

—Erwin ScHMID 


PROCEEDINGS OF CONFERENCES ON LAND 
Surveyinc (1960 and 1961). Engineering 
Bulletin, Purdue University, July 1961, Vol. 
XLV, No. 4, (Engineering Extension Series 
No. 107), compiled and edited by Ken S. 
Curtis. Paper cover, 6 x 9, 112 pages, illus. 
$2.00. 


This issue of the Engineering Bulletin is 
made up entirely of papers presented at the 
Conferences on Land Surveying held at Pur- 
due University, January 14-17, 1960, and Jan- 
uary 12-14, 1961, under the joint sponsor- 
ship of the School of Civil Engineering and 
the Division of Adult Education of Purdue 
University, and the Indiana Society of Pro- 
fessional Land Surveyors. 

In addition to a panel presentation, in- 
cluding five formal papers, on the subject “The 
Subdivision Control Ordinance,” eleven other 
papers are included, as follows: 

“Who or What is The Good Land Sur- 
veyor?” by Lloyd H. Kemmer, Associate Pro- 
fessor of Civil Engineering, Purdue University, 
Lafayette, Indiana; 

“Your Problems Are Our Problems,” by 
S. C. Leibing, Secretary, Indiana State Board 
of Registration for Professional Engineers and 
Land Surveyors; 
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“Design Features of Modern Surveying 
Instruments,” by Porter W. McDonnell, Jr., 
Eugene Dietzgen Co., Chicago, Illinois; 

“Mortgage Loan Surveys,” by R. Niven 
Stall, L. M. Brown Division, Lawyers Title 
Insurance Corporation, Indianapolis, Indiana; 

“Site-Plan Surveys,” by Walter Scholer, 
Architect, Scholer and Associates, Lafayette, 
Indiana; 

“Microfilming of Field Notes and Plats,” 
by Margaret Pierson, Archivist, Indiana State 
Library, Indianapolis, Indiana; 

“Topographic Mapping Progress in Indiana,” 
by Shirley Waggener, Project Engineer, U. S. 
Geological Survey; 

“Subdivision Planning and Approvals,” by 
Earl J. Mann, Zone Site Planner, Federal 
Housing Administration, Chicago, Illinois; 

“Easement Planning for Public Utilities,” 
by J. Earl Goodwin, Indianapolis Power and 
Light Company, Indianapolis, Indiana; 

“Legal Aspects of Dedications and Ease- 
ments,” by John Grimes, School of Law, In- 
diana University, Indianapolis Division; and 

“Report of Summary of Country-Wide Fees 
and Salary Studies as Prepared by the Amer- 
ican Congress on Surveying and Mapping of 
March 1959,” by James Dankert, Paul I. Cripe, 
Inc., Indianapolis, Indiana. 

Howarp S. RappLeve 


ENGINEERING COLLEGE RE- 
view 1961. Edited by Paul T. Bryant and 
John F. Penn. Engineering College Research 
Council of the American Society for En- 


BOOK 


Prange Coorpinate INTERSECTION TABLES 
2Y.—MINUTE West Vircinia. Coast and 
Geodetic Survey, Publication 65-1, Part 46, 
8x 10, paper cover, 52 pages. Available from 
the Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. at 35 
cents per copy. 

Coorpinate INTERSECTION TABLES 
Mississippi. Coast and Geo- 
detic Survey, Publication 65-1, Part 22, 8x 10, 
paper cover, iii +92 pages. Available from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C., at 50 
cents per copy. 

Prange Coorpinate INTERSECTION TABLES 
Coast and Geo- 
detic Survey, Publication 65-1, Part 40, 8 x 10, 


SURVEYING AND MAPPING 


gineering Education. Paper cover, 6 9, 
xx +476 pages. $4.00. 


This 1961 edition of a biennial publication 
is a tabulation of information concerning re- 
search being carried on at the 121 institu- 
tions which are members of the Engineering 
College Research Council. The information 
given for each institution includes: the name 
of the institution, mail address, research policies, 
research personnel, research expenditures, re- 
search income, and research projects now ac- 
tive. 

From a rather casual study of the 52-page 
index, it seems that research projects on 
“surveying” are conspicuous by their absence; 
research on “photogrammetry” is active at 
three institutions; research on “instrumenta- 
tion” is active at 16 institutions, but only one 
of these projects seems to bear any resem- 
blance to work on surveying instruments; “theod- 
olite” leads to work at one school, apparently 
an investigation of the accuracy attainable 
with one particular “American” instrument; 
“geodesy” draws a blank; “mapping” looks 
a bit more promising, with one school re- 
searching on “topographic” mapping; “con- 
formal” mapping looks promising, but leads 
to a research on heat transfer; and so it goes! 

What's the matter? Do we know all there 
is to be known about surveying, mapping, and 
closely allied subjects, or do the engineering 
schools follow the same pattern in their re- 
search activities regarding surveying as_ they 
apparently are doing regarding instruction in 
the same subject? 

Howarp S. Rappievye 


NOTES 


paper cover, ili+58 pages. Available from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C., at 40 
cents per copy. 


Conrrot Coast and Geodetic 
Survey Special Publication No. 226 (Revised 
i961), iv+20 pp., illus. is available 
from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D.C.., 
at 15 cents per copy. 

This booklet describes briefly the instru- 
ments, methods, results, ete., of the control 
leveling activities of the Coast and Geodetic 
Survey. Also included is information on_ the 
procurement of leveling data, a plea for co- 
operation in the preservation of bench marks, 
and instructions as to procedure when bench 
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marks are found to be in the way of con- 
struction activities or in other circumstances 
which require their relocation. This booklet 
should be in the working tibrary of every 
surveyor. 


CoLor-SEPALATION ScriBinc. Topographic 
Instructions of the United States Geological 
Survey, Book 4, Chapters 4B1, 4B2, and 4B3, 
paper cover, 8x10, 31 pp., illus. Available 
from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D.C., 
at 40 cents per copy. 

This volume gives instructions for preparing 
topographic map manuscripts for multicolor 
printing by scribing on coated plastic sheets. 
Chapter 4B1 describes the preparation of map 
manuscripts for color-separation scribing, and 
Chapter 4B2 describes and illustrates the tech- 
niques of scribing operations. Chapter 4B3, 
Color-separation Drafting, covers smooth-line 
inking, an alternative color-separation pro- 
cedure now largely superseded by scribing. 


TeELLUROMETER MANuat. Austin C. Poling. 
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U. S. Coast and Geodetic Survey Publication 
62-1, revised (1961) edition, paper cover, 
734* 10%. v+76 pp., illus., diagrams, and 
tables. Available from the Superintendent of 
Documents, Government Printing Office, Wash- 
ington 25, D. C., at 45 cents per copy. 

This revised edition of the Tellurometer 
Manual contains changes and additions re- 
sulting from about two years experience with 
the Tellurometer in the field and additional 
experience in office computations. The pub- 
lication of this manual is not an endorsement 
of the Tellurometer as being the only instru- 
ment suitable for measuring distances elec- 
tronically. It was prepared for the use of the 
field parties of the Coast and Geodetic Survey 
using the Tellurometer. 

The four sections of the publication cover: 
The Tellurometer distance-measuring system; 
computations; field troubleshooting; and in- 
structions for Tellurometer traverse. There 
is an appendix covering the general theory of 
operation. Twenty-six pages of assorted tables 
round out the publication. 


G. O. P. Price List 53 


Attention—Surveyors and Mappers—F ree 


50th Edition—Price List 53, July 1961—on 
Maps, Engineering, Surveying—publications for 
sale by Superintendent of Documents of the 
U. S. Government Printing Office, Washington 


If you wish to keep abreast of the latest bul- 
letins, manuals, and special maps published by 
the U. S. Government Printing Office and avail- 
able to the public at nominal prices, write to 
the Superintendent of Documents, Washington 
25, D. C., requesting a free copy of Price List 
53, July 1961 edition, Maps, Engineering, Sur- 
veying. 

This 22-page listing of subject interest items 
is recommended to all surveyors and users of 


special maps as an important document for 
your library or working reference. 
—W. S. Dix 
Executive Secretary, ACSM 


Nore: A new and popular biweekly list of 
selected U. S. Government publications, now 
received by more than 850,000 people, describ- 
ing new publications as they are placed on sale, 
may also be obtained free by writing to the 
Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, D. C., or 
by filling in a special form on the last page of 
the PL 53 (50th Edition) mentioned above. 


PLAN TO ATTEND THE 1962 ACSM-ASP 
COMBINED MEETINGS AND EXHIBITS 
SHOREHAM HOTEL, WASHINGTON, D.C., MARCH 11-17, 1962. 


(See pages 547 & 548 for further information. 
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Abstracts of Articles on Geodesy and 
Related Fields 


The Army Map Service, of the Corps of Engineers, U. S. Army, publishes quarterly a series 
of processed sheets under the title: “Abstracts of Articles on Geodesy and Related Fields.” The 
following excerpts are from the issue bearing the date of July 1961 and are selected for reprint- 
ing in SURVEYING AND Mappinc as being of possible interest to a considerable percentage of our 
readers, The selection has been somewhat arbitary, and only those abstracts believed to be of 


quite general interest have been included. 


824 Fifty Years Gauss-Krueger Coordinates 
in Autria (50 Jahre Gauss-Krueger-Koordinaten 
in Oesterreich). K. Levasseur 


A comprehensive and enlightening paper is 
presented concerning Gauss-Kreuger coordinates 
and the historical events which led to their 
introduction in Austria. 

The following topics discussed in great detail 
and supplemented by formulae, diagrammatical 
sketches, map sections, etc., wherever required 
for the sake of completeness, make up the paper: 

Fundamental data of the Austrian national 
survey at the turn of the century; 

Fundamental data of the Austrian cadastral 
survey at the turn of the century; 

Austro-Hungarian main triangulation net; 

Preliminary efforts for re-triangulation of 
Austria; 

Gauss-Krueger projection; 

Non-Austrian efforts for timely systems of 
coordinates; 

Official efforts for re-triangulation of Austria 
and introduction of conformal Gauss coordinates 
for civilian and military surveys; 

Beginnings of Austrian re-triangulation and 
Gauss-Engel meridian zones in practice; 

Efforts for an international regulation of fun- 
damental surveying and mapping data; 

Resumption of re-triangulation and its present 
status; 

Fundamental data of cadastral survey in 
Burgenland; and 

Fundamental data of the re-triangulation as 
it holds at present. 

An extensive bibliography refers to a great 
variety of basic articles. 

OESTERREICHISCHE ZEITSCHRIFT FUER VER- 
MESSUNGSWESEN (German) AMS-GL-B661.- 
7000, Vol. 48, Nos. 4 and 5 (1960)-me 


825 The Development of Geodetic Surveys 


—Epiror 


in Bulgaria (Rozw6j prac geodezyjnych w 
Bulgarii). Prof. Vasil Peevski 

The first topographical survey in Bulgaria 
(1877-1878) was carried out by the Russian 
Topographic Corps, at the scale of 1:42,000 
and covered an area of 400 sq. km. A triangula- 
tion net was developed in 22 chains. There were 
six base lines, 3 to 6 km. in length, and 1,274 
trig points. In 1897, the Bulgarian Army had 
formed its own Topographic Service. It pro- 
duced, on the basis of the Russian survey, a 
1:105,000 topographic map. In 1901, the 
Topographic Service was reorganized and named 
the Military Cartographic Institute. The In- 
stitute produced a 1:50,000 map of Bulgaria. 
From 1912 to 1918, the Institute had produced 
maps at the scales of 1:40,000 and 1:50,000. 
After World War I, the Institute was renamed 
the National Geographic Institute. In 1921, 
the Institute developed the first-order triangula- 
tion in Bulgaria. There were 75 first-order 
points and, in 1940, when Bulgaria extended 
its first-order net over Dobrudja, 18 new first- 
order points were added. The new first-order 
triangulation consists of 93 points and a number 
of equilateral triangles with sides 40 to 50 km. 
in length. The first-order triangulation was 
based on the following 4 base-lines: Sofija 
(12 km.), Lom (10.5 km.), Ruschuk (6.5 km.), 
and Jambol (13.5 km.). 

Astronomic observations were carried out at 
19 first-order trig points. 

The first-order triangulation net was adjusted 
by the Boltz method. There were 159 condi- 
tional equations for 114 triangle equations, 42 
side equations, and 3 base-line equations. The 
mean-square direction error was +0.426” and 
the mean-square angle error +0.650’. The 
Hayford ellipsoid was used for computations. 
The Gauss-Kreuger conformal projection was 
utilized with the central meridians 24° and 27° 
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E. G. and the coefficient of reduction 0.9999. 
By the end of 1930, the coordinates of the first- 
order trig points were computed. 

After the development of the first-order 
triangulation net, the second-order triangula- 
tion net was developed. There are 275 second- 
order trig points. The average distance between 
these points is 20-30 km. By adjustment of 
stations, the mean-square direction error of 
+1.2” to 1.5” was obtained. The adjustment 
of the second-order triangulation net was carried 
out in groups of 2 to 15 points. Since 1929, 
the development of the third-order triangulation 
net was carried out. According to their accu- 
racy, the points of the third-order tranigulation 
were divided into three groups, named “red 
points”, “green points” and “yellow points”. 
There are about 6,000 third-order points. The 
distance between the points is about 3-5 km. 

In 1924, the National Geographic Institute 
initiated a precise leveling survey. As leveling 
datum the mean sea level of the Black Sea at 
Varna tidal gauge was adopted. By 1935, about 
8,000 km. of lines were leveled, covering all of 
Bulgaria, and in 1940 the precise leveling was 
extended over the newly acquired Dobrudja. 
Leveling was carried out with the mean-square 
error of 1.5 mm. and the systematic error of 
0.3 mm. per one kilometer of leveled line. The 
observations were carried out with Zeiss leveling 
instruments. For the adjustment of the results 
of the precise leveling, the leveling lines were 
divided into main (first-order) and supplemen- 
tary (second-order) nets. The main leveling 
net consists of 4,200 km. of leveled lines, sub- 
divided into 21 closed loops. The supplemen- 
tary leveling net consists of 94 lines with a total 
length of 3,800 km. 

It has to be pointed out that the triangulation 
nets, which were established, measured, and 
adjusted by the National Geographic Institute, 
should be densified. Therefore, third- and 
fourth-order nets are planned. The topographi- 
cal surveys were utilized for the compilation of 
the 1:25,000 map. At present, surveys are be- 
ing carried out by photogrammetrical methods. 
The aerial surveys are being carried out with 
Wild phototheodolites. The Institute has ac- 
quired a Wild A 2 autograph. The very moun- 
tainous areas of Bulgaria, such as Rila, Pirin, 
Rodopy mountains, were 60% surveyed by the 
plane table method. The flat areas of Bulgaria 
are being surveyed photogrammetrically. Hug- 
cershof-Heyde and Zeiss SEG-I rectifiers are used 
for 1:25,000 photoplans. More and more stereo- 
photogrammetric surveys are being used instead 
of the plane table method. The main task of 
the National Geographic Institute is to produce 


a new 1:25,000 map of Bulgaria. And the main 
task of the Bulgarian geodesists and cartogra- 
phers is the production of the 1:5,000 topo- 
graphic map of Bulgaria, under the supervision 
of the Chief Geodetic and Cartographic Admin- 
istration. For this new map the Krasovsky el- 
lipsoid is being used instead of Hayford’s. The 
cadastral surveys were initiated in 1885. Ever 
since, cadastral operations were carried out by 
various governmental agencies. The following 
agencies were carrying out cadastral surveys: 
the Ministry of Agriculture, the Ministry of 
Communal Works, Roads and Husbandry, the 
Chief Railroad Direction, the “Geoplanoproj- 
ekt” Enterprise, the “Kartoprojekt” Enterprise, 
and the Kartnogeopriborna Factory. 

Przeciap (Polish) AMS-GL- 
B676.7100, Vol. 32, No. 10 (1960)-ma 


827 Fulfillment of the Czechoslovak Second 
Five-Year Plan and the Third Five-Year Plan. 
Main Goals in the Field of Geodesy and Cartog- 
raphy. (Pinéni ukolfi druhého pétiletého planu 
a hlavni Gkoly trétiho pétiletého planu v geodézii 
a kartografii CSSR). Jaroslav 

The plans for the Second Five-Year Plan were 
made by the Main Administration of Geodesy 
and Cartography (USGK) and were satisfac- 
torily fulfilled as follows: 

The geodetic foundation was consolidated for 
the entire territory of the country. The trigo- 
nometric net, with an average side length of 2-3 
km., was completed. The unfiorm first-, sec- 
ond-, and third-order leveling nets were also 
completed. The Pecny Observatory was _re- 
modeled and re-equipped. The entire country 
is now covered by the astro-geodetic, trigonomet- 
ric, leveling, and gravimetric nets, which served 
as geodetic basis for topographic mapping. 
Large-scale 1:1,000 and 1:2,000 mapping has 
been initiated for industrial purposes. The coun- 
trywide 1:10,000 (1:5,000)* survey is progress- 
ing satisfactorily. Until 1960, 16.5% of the en- 
tire number of sheets needed to cover the coun- 
try as a whole were produced and published by 
USGK. 

Cadastral surveys and large-scale mapping 
for special industrial projects were carried out. 
There was a large number of school-maps and 
atlases published. 

The main goals of the Third Five-Year Plan 
were set as follows: Revision of the geodetic 
foundation and the completion of all transforma- 
tions. The 1: 10,000 Map of Czechoslovakia will 


* Selected areas are being surveyed at the 


scale of 1:5,000. 
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be completed. At present, 41.9% of the terri- 
tory has been surveyed. By 1965 the entire ter- 
ritory will be surveyed, and the last 1:10,000 
sheet will be published by the end of 1967. For 
technical and industrial purposes, aerial surveys 
at the scales of 1:1,000, 1:2,000 and 1:5,000 
will be carried out. The tempo of production 
will be accelerated by 30%. New and better 
equipment will be acquired. 

Gropeticky A KartoGraricky Oxzor (Czech) 
AMS-GL-B662.7200, No. 1 (1961)-ma 


830 Forward and Inverse Computations on 
the Ural I Electronic Computer (Vypoéet obou 
hlavnich geodetickych tGloh na samocinném 
potitaci Ural I). Franti8ek Charamza 

The Czechoslovak Research Institute for 
Geodesy, Topography, and Cartography 
(VUGTK), Prague, has acquired a Russian 
Ural I electronic computer. A fairly detailed 
description of the Ural I is presented. 

The usefulness of the Ural I in geodetic com- 
putations is discussed in detail and the proper 
formulae for forward and inverse computations 
by means of Ural I are presented. 

Geropeticky A Karrocraricky Opzor (Czech) 
AMS-GL-B662.7200, No. | (1961)-ma 


834 On the Problem of Transforming Vari- 
ous Cartographic Networks of Different Projec- 
tions (P¥ispévek k prevodu kartografickymi 
sitémi rfiznych zaobrazeni). Vladislav Hojovec 


Very often the construction of small-scale 
maps requires transformation of basic carto- 
graphic material, which appears in various map 
projections into a single, compiled, map original. 

A new method is suggested concerning trans- 
formations of various cartographic networks, by 
means of linear methods, from one map projec- 
tion into another, thus covering an extended 
area. The new method derives its formulae 
from the two basic map projections, conformal 
and equal-area, with an emphasis on the most 
frequent requirements in practical fields. 

Appropriate formulae are derived and _ re- 
examined, The transformation in the case of 
conformal projections appears much simpler 
than that of the equal-area projections. In the 
latter case, the use of various opticomechanical 
devices is suggested, which can help in solving 
even the most complicated problems of higher- 
order transformations. 

Gropeticky A Karrocraricky Onzor (Czech) 
AMS-GL-B662.7200, No. 12 (1960)-ma 


836 The Topographic Troops of the Army 


SURVEYING AND MAPPING 


(Die Topographietruppe des Heeres). Oskar 
Albrecht 


The topographic troops are a component of 
the military-geographic service of the Federal 
Army and continue the tradition of the mapping 
and survey troops of the former army. The new 
name is in conformance with the terminology of 
the NATO countries. However, in contrast to 
the other powers where the topographic troops 
belong to the engineers, the German topographic 
troops, for reasons of tradition, remain under 
the artillery and wear red piping. 

The motorized topographic battery consists of 
three platoons: survey, photogrammetric, and 
cartographic. 

The survey platoons, the same as in the last 
war, support the long-range artillery, especially 
rocket artillery by furnishing survey data of all 
types. 

When fully equipped, the photogrammetric 
platoons will be able to handle rectification of 
photography, map revision from photography as 
well as photogrammetric determination of con- 
trol points. 

The cartographic platoons are being formed at 
the present time. They will be equipped for 
printing and map reproduction, They also will 
be able to de limited map revisions. 

The divisional map offices belong to the topo- 
graphic troops. Their main function is storage 
of maps and their distribution to the battalions. 
But they are also prepared to carry out some 
cartographic work. 

The topographic troops also furnish instruc- 
tors for officer candidate schools. 

Officer candidates must have an academic 
background in surveying in civilian life; for 
NCO’s and enlisted men this is desirable but 
not required. 

Under the new federal service regulations of 
1960, only men who have completed their studies 
in geodesy, geography, or geology can be ac- 
cepted as career or reserve officers. They be- 
come captains after passing the second state 
examination. Additional information is fur- 
nished on the career possibilities for officers. 
Career officers must obligate themselves for a 
minimum of eight years. 

NCO’s and enlisted men come from the fol- 
lowing professional groups: survey technicians, 
photogrammetric technicians, cartographic (also 
technical) draftsmen, offset printers, etc. Mini- 
mum term of enlistment is three years. 

ALLGEMEINE |VERMESSUNGS-NACHRICHTEN 
(German) AMS-GL-B664.7002, No. 1 (1961)- 
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839 Formulae for Approximate Computation 
of Long Geodetic Lines (Formeln zur Berech- 
nung langer geodaetischer Strecken). Karl 
Hubeny 


A system of formulae is derived permitting us 
to carry out, in a simple manner, forward and 
inverse computations over arbitrary distances 
with a limited accuracy (a few meters) .* 

Their shortness is emphasized as well as the 
fact that the coefficients lend themselves for 
tabulation. 

On the basis of the two formulae 

s=[A,Jo +[B,) cos o sino 

the above two problems of forward and inverse 
computations are discussed and all intermediate 
formulae given. The azimuth and the distance 
have been obtained by a series of approximations 
of parameters which appear in the final equa- 
tions of these quantities. 

The final formula for the distance is of the 
form 
$y ~ $1 = 5,2 =[A,] (6, +[B,] 

(cos 6, sin 6, — COs 6, sin 6, ) 

The final formulae for the azimuth are the 
following 
tg¥e(a,+a,) =k,tgirh,, 
tg’2(a,+4,) =k 
cos ¥2(B,+B,) sin ¥2(B, +B, 
sin ¥(B,—B,)’ * cos Y(B,—B, 

A small example testing the efficiency of the 
approximate formulae is presented. The result 
proves to be within the required accuracy of 5 
meters for a line of approximately 15,000 km. 

ALLGEMEINE VERMESSUNGS-NACHRICHTEN 
(German) AMS-GL-B664.7002, No. 11 (1960)- 
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where k, = 


840 The Accuracy of Precise Leveling with 
the Zeiss Ni 2 (Zur Genauigkeit von Praezisions- 
nivellements mit Zeiss-Ni 2). J. Wolter 

A study is presented concerning the accuracy 
obtainable in precise leveling with a Zeiss Ni 2 
automatic level. 

In 1959, two lines and one short loop were 
measured by the North Rhine-Westphalia State 
Survey Office as a section of the main leveling 
net. The observing arrangement which is de- 
scribed in detail is based on the idea that the 
bubble is centered uniformly in the direction of 
the measurement. The pointing of the telescope 
alternates: on one position to the backsight rod 


* See also Abstract No. 729, Vol. V, No. 4— 
Editor (Not reprinted in SuRVEYING AND Map- 
PING. ) 


and on the next position to the fore-sight rod. 
This is done in order to give the total error for a 
leveling line, caused by the compensating error, 
the character of an accidental error. 

In these measurements, a series of automatic 
Zeiss Ni 2 levels was available. In order to 
prove that precise leveling can be carried out 
with great accuracy with each of these instru- 
ments, an instrument was selected whose com- 
pensating error for the corresponding obliqueness 
of the vertical axis, i.e. the same adjusting error, 
was greatest. 

For leveling forward and backward over a line 
of 1 km. the following accidental mean errors 
4, were obtained: +0.28 mm., +0.29 mm., and 
+0.27 mm. These results show that the lower 
limiting value of +0.5 mm. set by the manufac- 
turer for the mean error in precise leveling over 
a line of 1 km. can be reduced under normal 
conditions to nearly half. 

ZEITSCHRIFT FUER WVERMESSUNGSWESEN 
(German) AMS-GL-B644.7001, Vol. 85, No. 12 
(1960) -me 


841 Test Measurements on the Zeiss Prect- 
sion Stereocomparator (Probemessungen am 
Zeiss-Praezisionsstereokomparator ). G. Lehmann 


In July 1960, the Zeiss Company offered the 
Institute for Photogrammetry and Engineering 
Surveys at Hannover Technical University the 
opportunity of making test measurements on its 
newly developed precision stereocomparator. 
Because of the lack of sufficient survey data, the 
tests were only preliminary in nature. 

Three types of measurements were made: 

I—A pair of previously checked grid plates 
was measured. The error for one setting of a 
grid point (internal accuracy) was +2u. This 
slightly large figure was due to certain inade- 
quacies of the test model which, in the mean- 
time, have been corrected. The mean coordi- 
nate error m,, (external accuracy), containing 
the setting errors, the errors of the test grid, and 
the comparator errors proper, was computed 
from the residual errors of the Helmert and 
affine transformation of the comparator coordi- 
nates to the theoretical values of the grid points. 
m, is + 3p and is the same for both transforma- 
tions. No systematic error was found for the 
comparator. 

II1—Measurement of marked points of com- 
parison in a single model. Measurements were 
made in a stereo pair taken originally for other 
purposes and accepted as free of errors. The 
mean setting error (internal accuracy) for one 
setting only of a marked point was + 1.6. The 
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mean coordinate error m, (external accuracy), 
containing the setting and comparator errors as 
well as the photo errors, was derived from the 
differences between the transformed comparator 
coordinates and the theoretical value of the ter- 
restrial coordinates of 37 comparison points; it 
is +4.7 cm. = 5.94 and the error m, in the ele- 
vation is + 14.2 cm. = 0.085% of h. 

I1I—Measurement of marked control points 
in 12 models of an area subject to reallocation 
of agricultural holdings and in strip triangula- 
tions. 

From the residual errors of the Helmert trans- 
formations in 12 individual models, the following 
mean coordinate errors m, were obtained: for 
the C8 stereoplanigraph: 8.1 cm. = 9.3 4 and 
for the comparator: 5.5 cm. = 6.3 4. 

In the triangulation strips x, y, and h were 
adjusted separately by means of a five-term 
polynomial. The mean coordinate error from 
six models was +5.3 cm. = 6.1". This speaks 
well for the high quality of the comparator as 
well as of the camera and the State net from 
which the coordinates were taken, 

Whether these very favorable results will be 
the general norm, or are accidental in nature, 
will have to be established from further exhaus- 
tive investigations. 

ZeEITSCHRIFT FUER VERMESSUNGSWESEN 
(German) AMS-GL-B664.7001, Vol. 85, No. 12 
(1960) -ms 


842 Adjustment of the Fictitious First-order 
Fill-net of the Transdanubian Area (A dunantili 
kit6lt6hdlozat fiktiv elsérendii hdlozatanak kieg- 
yenlitése). Dr. E. Hényi 


An important phase of the computations of 
the new Hungarian triangulation has been com- 
pleted: the final adjustment of the fictitious 
first-order fill-net of the Transdanubian area, 
based on the first-order triangulation points of 
the principal net. 

From small triangles (with sides about 8 km. 
long) and with the help of selected, old higher- 
order points, termed the “dominant points”, a 
fictitious first-order net was computed, con- 
sisting of triangles with side lengths of about 
30 km. Using the fictitious angles, the final 
coordinates of the “dominant points” were 
determined by two different methods. 

With the first method, 20 dominant points 
based on 21 points of the principal net were 
adjusted in one block. The number of un- 
knowns was 40 (orientation unknowns were 
eliminated). The total number of directions 
measured was 156, including 96 redundant di- 
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rections, The mean-square error of a direction 
was +1.73”. The mean-square error of an 
angle was 1.73” V 2=+2.45’. If we com- 
pare these results with the mean-square error 
of an angle (0.626) computed by the Ferrero 
formula for the small triangles in the 59 fictitious 
triangles, and the mean-square angle error of 
the net (0.662) obtained from the adjustment 
of the groups of small triangles, we can see the 
great strain in the loop. 

The second method, suggested by Dr. Vilmos 
Vincze, was applied as follows: the adjustment 
of the 20 dominant points was carried out in 
such a manner that out of the 59 fictitious 
triangles five new, larger groups of ‘fictitious 
triangles were formed around point M. Thus, 
from the fictitious angles, new second-order 
fictitious angles were derived with correlate- 
adjustment, independent from the fixed con- 
dition of the loop. These groups of fictitious 
triangles overlap. With these fictitious angles 
the coordinates of point M were determined by 
variation of coordinates, based on the definitive 
coordinates of the previously selected five first- 
order points. Having determined the definitive 
coordinates of the newly-formed point M, the 
five groups of fictitious triangles were adjusted 
by variation of coordinates, accepting as defini- 
tive coordinates those of the first-order points 
of the loop and the point M. Along the border 
between the groups, the points received two 
sets of coordinate values. The arithmetical 
mean of the two values was accepted as the 
final result. 

Two diagrams and three tables are attached. 
Diagram | shows the 21 first-order points of 
the loop, the 20 dominant points, the horizon 
closing errors obtained from the fictitious angles 
of the dominant points, and the discrepancies 
between the adjusted and fictitious angles of 
the principal net. Diagram 2 shows the net 
divided into five groups around point M. 
Table I gives the mean coordinate errors ob- 
tained from the two different adjustment 
methods; Table II the differences between the 
coordinates determined by the two different 
methods; Table III the data of the adjustment 
by the Vincze method. This latter requires 
about 30% less time than the adjustment in 
one block and could be especially recommended 
for the adjustment of larger nets. 

Gropézia  Karrocrdria (Hungarian) 
AMS-GL-B661.7200, Vol. 12, No. 1 (1960)-af 


843 First Application of the Tellurometer in 
Hungary (Prébamérésck a tellurométerrel Mag- 
yarorszagon). E. Regéczi 
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Test measurements were made with an 
M/Ra-1 type Tellurometer (12-14 September 
1959) on the Matészdlka National Base line 
and in a portion of the first-order net. This was 
the first time the Teliurometer was used in 
Hungary. 

The distance of 2,640 m. between the south 
end point of the base line (DVP) and the south 
section point ($D) was measured three times; 
the distance of 5,280 m. between DVP and the 
center section point (SK) was measured once, 
and the 29,480 m. long side of the first-order 
triangle Ricséhegy-Tarpai Nagyhegy was meas- 
ured three times. 

The differences between the results obtained 
by classical methods and the Tellurometer 
measurements are as follows: 

DVP-SD: -13.8 cm. (+ 2.93 cm.); —12.8 cm. 
(+3.46 cm.); —3.2 cm. (+3.70 cm.) 

DVP-SK: -34.9 cm. (+ 10.66 cm.) 

Ricsdhegy—Tarpai Nagyhegy: 1.8 cm. 
(+5.40 cm.); —18.0 cm. (+ 22.6 cm.); —21.2 cm. 
(+3.10 cm.) 

Figures in parenthesis represent the mean 
errors. The negative sign indicates that the 
distance measured by classical methods was the 
greater. 

It is to be noted, that the instrument was used 
in accordance with the specifications of the 
manufacturer and the original correction tables 
were used in the computations. 

A final opinion on the usability of the Tellu- 
rometer cannot be given at this time, because 
there is a need for a considerable series of 
testing. 

Gropézia  KarrocrAria (Hungarian) 
AMS-GL-B661.7200, Vol. 12, No. 1 (1960)-af 


844 Results Obtained by the Columbus 
Group in the Determination of the Figure of 
the Earth and Its Gravity Field. W. A. Heiskanen 

As a contribution to the Jubilee Volume of 
Professor Gino Cassinis, the author presents a 
brief summary of the results obtained by the 
world-wide gravity program which he set up 
in 1950 at the Ohio State University for the 
determination of the figure of the earth. 

The work accomplished by the Columbus 
Group in connection with the above program is 
listed in broad outlines. It consists mainly of 
preparation of basic gravity material from 
various sources, computation of the quantities 
N, € and », theoretical studies and other per- 
tinent computations. 

The main problem of physical geodesy at 
the present time is to obtain more material. 
Since gravity observations at sea can now be 
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carried out from surface vessels and observations 
above the continents even from airplanes, the 
author expresses the hope that it might not be 
too long before we are close to the ideal situation 
of having a sufficient gravity anomaly field. 
Then the error of the undulation N would 
hardly exceed about two meters except in some 
high mountains. 

The article is supplemented by four illustra- 
tions (mean free-air gravity anomalies of 
5° 5° squares; gravity anomalies developed 
in spherical harmonics for flattening a = 1 : 297.0; 
gravity anomalies developed in spherical har- 
monics for flattening a=1:298.3; and sum of 
the eight first Legendrians of the gravity anom- 
alies for flattening values 1:297.0 and 1:298.3). 
An extended bibliography of reference studies 
is appended. 

pir GEopesiA SCIENZE AFFINI 
(English) AMS-GL-B641.2200, Vol. 19, No. 4 
(1960) -me 


845 Selected Events in the Progress of 
Determining Earth-Shape J. De Graaff-Hunter 


The contribution to the special 
number of the Bollettino (see below) honoring 
Gino Cassinis consists of presenting extracts 
with quotations from papers of leading scientists 
concerned with research in gravity reduction 
and application. 

The clue to progress lay in Green’s equation 
which was privately printed in 1828. It appears, 
however, that geodesists did not use it during 
the next hundred years. In Part I some notes 
about Green and Stokes are presented. There 
follows a rather long extract from Young’s 
writings in which occurs what Stokes quoted 
as “Dr. Young’s rule” although Young, appar- 
ently, did not call it so, nor did he establish it 
by a rigorous proof. Extracts from papers by 
Faye and Putnam follow, leading to the author's 
own investigations. 

As President of a Special Study Group of the 
IUGG he concentrated on the treatment of 
gravity observations for the purpose of gaining 
information on the shape of the Earth’s surface 
and indications of associated shallow mass 
anomalies. 

His presidential address at Toronto, where 
he introduced the “Model Earth’, led to in- 
vestigating past research in this field and, in 
Part II, there follow his comments on the past 
and present. 

He concludes that “the proper basis for 
geodesy is the external gravitational field. A 
standard or reference potential should be 
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adopted to which the family of level surfaces 
or spheroids apply. One of these can be an 
ellipsoid of revolution, by a suitable choice of 
the potential. But observations of regression 
of the orbital plane of artificial satellites show 
that the fourth zonal harmonic of nature is only 
60% of that of the ellipsoid.” 

BoLLeTrino pt GEopEsIA E ScIENZE AFFINI 
(English) AMS-GL-B641.2200, Vol. 19, No. 4 
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848 Generalization of Computational and 
Operative Procedures in Analytic Aerial Trian- 
gulation (Generalizzazione dei procedimenti di 
caleolo ed operativi nella triangolazione aerea 
analitica.) Mariano Cunietti 


In a general introductory section, the basic 
expression for the relation between aerial photo- 
gram and terrain is presented in the vectorial 
form and the analytic development of the prob- 
lem is discussed. 

There follows a general mathematical treat- 
ment of the analytic solution of the photogram- 
metric problem, i.e., determining the elements 
which fix the position of the photogram in space 
and coordinates of points on the ground. The 
analytic solution is carried out in two successive 
phases, first by determining the elements of 
orientation of the cameras and then by deter- 
mining the points on the ground. 

General considerations concerning the various 
operative possiblities which analytic aerial 
triangulation offers are discussed on the basis of 
formulae and supplemented by diagrams. 

pt Gropesia Scienze AFFINI 

Italian) AMS-GL-B641.2200, Vol. 19, No. 4 

1960) -me 


851 The 20th Polish Conference of Tech- 
nical Sciences (A XX. lengyel muszaki tudo- 
manyos konferencia). T, Bence and Dr. Hényi 

The 20th Conference of Technical Sciences 
was held in June 1959, under the auspices of 
the Polish Geodetic Association. The subject of 
the Conference was “The New Polish Triangula- 
tion Net.” Czech, Yugoslav, German, and 
Hungarian geodesists were among the 250 
participants, 

A brief comparison of the new Polish and 
Hungarian triangulations is given by the Hun- 
garian delegates: Tivadar Bence, and Dr. Ede 
Honyi in their report on the conference. 

In the Polish triangulation the reconnaissance 
and the monumentation were carried out by 
different groups; they also used portable trian- 
gulation towers, but both parts were made of 
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wood, whereas the observation stand of the 
Hungarian towers is made of iron. The Polish 
geodesists measure angles, not directions, be- 
cause in this manner the tower has to remain 
motionless for a shorter period of time. This 
is an important aspect, because the Polish towers 
are less rigid than the Hungarian Illés-towers. 

Cost analyses proved, that developing the 
net from small triangles is more economical. 

The Polish geodesists follow a_ different 
computation method than the Hungarians. 
They do not compute a fictitious first-order 
net, but position the net by the Helmert method, 
based on the known first-order points. 

The density of the Polish net is higher than 
that of the Hungarian net. The Poles carried 
out simultaneously the observations of the fill-net 
and the densification net. The average density 
is one station for every 6 sq. km. According 
to long-range plans, the Hungarian densification 
net will be completed by 1968. 

Gropézia  KarrocrAria (Hungarian) 
AMS-GL-B661.7200, Vol. 12, No. 1 (1960) -af 


854 Polish Large-scale Topographical Map 
(Sytuacyjna Mapa Zasadnicza). Eugeniusz 
Lukasiewicz 

According to the official definition of 1959, 
the contents of a large-scale map are adjusted 
to the basic economic requirements of the people, 
therefore, the title of the new map is the 
Large-scale Topographical Map. 

All the features of the new map are carefully 
listed and examined, and it is concluded that 
for populated, municipal and district areas the 
scale of the map should be 1:5,000, while for 
industrial centers it should be 1:10,000. The 
mathematical factors of the new map are the 
same as those of the national coordinate system, 
using the Gauss-Krueger projection, — the 
Krasovsky ellipsoid, and Pulkovo as the initial 
point. The 1:10,000 sheets are compiled di- 
rectly from the International Map of the World. 
Each map sheet of the latter provides 144 
Polish 1:10,000 sheets, having 20’ latitude and 
30’ longitude, and numbered by Arabic numerals 
starting from the NW corner of the International 
Map of the World. The entire Polish territory 
will be represented on approximately 310 sheets 
and 75,000 sheets of the 1:10,000 and 1:5,000 
maps respectively. The grid of 1:5,000 sheets 
is constructed of isosceles trapezoids. The 
deformation and changes in length of neat lines 
will be insignificant, for they will not exceed 
0.01 m. 

PrzecLap GropezyjNy (Polish) AMS-GL- 
B676.7100, Vol. 32, No. 2 (1960)-ma 
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855 Contour Lines on the 1:5,000 and 
1:10,000 Base Maps (Warstwice na Mapach 
Podstatowych 1:5,000 and 1:10,000). Bronislaw 
Slupeczanski 


The following contour intervals can be used 
for basic maps: 2.5, 1.25, 1.00, 0.5, 0.625, or 
0.25 m. For the already produced 1:25,000 
maps, the 2.5 m. contour interval had been 
used. The minimum value of 0.5 m. for con- 
tour intervals for the 1:5,000 and 1:10,000 basic 
maps should be accepted. 

In the Soviet Union, no value is established 
for contour intervals for 1:5,000 and 1:10,000 
maps, for these maps have the purpose of 
representing certain portions of the country 
and not to serve as basic maps. The Polish 
1:10,000 map must cover the entire territory 
of the country. 

In Poland 18 sheets of the 1:5,000 map had 
been produced in 1925-26. The contour interval 
was 0.5 m. For the new 1:5,000 and 1:10,000 
it is suggested that the basic contour interval 
be equal to 2 m. and the auxiliary 1 and 0.5 m. 

Przectap GropezyjNy (Polish) AMS-GL- 
B676.7100, Vol. 32, No. 3 (1960)-ma 


856 Some Remarks on Relief Representation 
on 1:10,000 and 1:5,000 Topographical Maps 
(Kilka uwag na temat uwspdlksztaltniania 
rzezby terenu na mapach topograficznych w 
skali 1: 10,000 i 1:5,000). Wojciech Mazurczyk 


The greatest part of Polish territory consists 
of unstable rocks and highly forested areas. 
That makes Polish geomorphological forms 
quite peculiar, which requires much better and 
more specific map representation by contour 
lines. An analysis of the present day methods 
of aerial photography is presented. It is pointed 
out that the accuracy of representing the 
forested areas of Poland is two to three times 
smaller than of other areas. 

To cope with this problem more and better 
trained specialists are needed, who can draw 
proper contour lines from aerial photographs 
and identify correctly all hydrographic data. 

An analysis of the angle of elevation (a 
and the following table is presented: 


“a 1: 10,000 1:5,000 
3.59 7.18 
2° 1.87 3.74 
3° 0.82 1.64 
10° 0.49 0.98 
15 0.37 0.74 
20 ° 0.31 0.62 
0.28 0.56 
30 ° 0.25 0.50 


Several suggestions are made concerning the 
problem of relief representation of high moun- 
tains and densely forested areas. 

Przectap GropezyyNy (Polish) AMS-GL- 
B676.7100, Vol. 32, No. 10 (1960)-ma 


857 Geodesy and Cartography in the Soviet 
Advanced Schools (Geodézie a kartografie na 
sovétskych vysokych Skolach). Dr. Josef Boem 


Geodetic and cartographic engineers in the 
USSR are graduating from the following three 
advanced schools: MIIGAiK (Moscow), 
NIIGAiK (Novosibirsk) and the Geodetic 
Faculty of Lwéw Polytechnik. 

MIIGAiK has the following four faculties: 
geodetic, photogrammetric, cartographic, and 
optico-mechanical. The dean of the Institute 
is Prof. Zakatov, his assistants are Prof. Durnev 
and Prof. Izotov. The faculties are headed 
by four docents: Bagratuni, Sukhov, Volkov, 
and Romanov. There are 22 professors and 67 
associated professors. There are 23 chairs, 
each consisting of 5-20 teachers. The Chair 
of Geodesy, headed by Prof. Chebotarev, is the 
largest (20 teachers). The chairs of photogram- 
metry, mathematical cartography, advanced 
geodesy, engineering geodesy, astronomy and 
optics are headed by professors Drobyshev, 
Solov’yev, Zakatov, docents Murav’yev, and 
Kuznetsov and Professor Feofilov respectively. 
There is a library with some 300,000 books, as 
well as several laboratories. The study lasts 
11 semesters. 

The Ministry of Agriculture has its Cadastral 
Institute which offers courses in cadastral sur- 
veying. The greatest authority in cadastral 
surveying is the MIIZ (Moscow Institute of 
Cadastral Engineers—Moskovskii Institut 
Inzhenerov Zemleustroystva). The dean of 
the Institute is docent Kostaryev: Prof. Maslov 
and Prof. Yurovskiy are heads of the two fa- 
culties. There is a similar Institute in Omsk. 
The study in both Institutes lasts 11 semesters. 

Lomonosov University, Moscow, offers carto- 
graphic courses at its Geographic Faculty. The 
11 semesters’ study leads to the degree in 
geographic-cartographic sciences. A graduated 
student has a title of geographic-cartographic 
engineer. The Geographic-cartographic chair, 
headed by Prof. Salishchev, is excellently 
equipped. Its arm is the Research Institute on 
Photogrammetrical Methods. 

GropeTiIcKy KARTOGRAFICKY OBZOR 
(Czech) AMS-GL-B662.7200, No. 11 (1960) 
-ma 
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858 Space Vehicles and Astrophysics 
(Kosmicheskie korabli i astrofizika). V. G. 
Fesenkov 


The possibilities of carrying out astronomic 
observations from the first manned space vehicle 
are discussed. It is assumed that the ground- 
controlled space vehicle will orbit around the 
Earth at an altitude of 500-600 km., along an 
almost circular orbit, having an inclination of 
65° to the equatorial plane. 

The problem of determining the distribution 
of ozone content at various altitudes by meas- 
uring the extinction of sunlight before sunset, 
when the Sun approaches the horizon line, is 
discussed in detail. 

For such a purpose, the use of a camera with 
a telephoto lens is suggested. It should have a 
focal length of about | m., and should be spe- 
cially equipped with a set of filters. 

The following problems were briefly de- 
scribed: observations related to the emission 
spectra of the ionosphere in the dark portion of 
the globe, the nature of counterglow, and the 
structure, polarization, and emission properties 
of the corona. 

Priropa (Russian) —L.C. Q4 P8, 1960-ma 


859 Dream of Astronauts (Mechta kosmon- 
avtov). <A. Sternfeld 


The most favorable time for departure of 
a space-ship from the Earth to Mars is when 
Mars is 44° ahead of the Earth, that is 96 days 
before the Earth’s opposition to Mars. There- 
fore, the dates of 3 February 1963, 8 March 
1965, and 6 August 1971 are of great importance. 

A flight along a semi-elliptical trajectory can 
be assured with a minimum take-off speed of 
11.6 km/sec and with a minimum fuel con- 
sumption. Under these conditions, it will take 
astronauts 259 days to reach Mars, covering a 
distance of 586 million km., which is 7.5 times 
greater than the mean distance between the 
Earth and Mars in opposition. 

In the future, when more powerful rockets 
with takeoff speeds of 16.7 km/sec would be 
developed, the trip to Mars along a parabolic 
trajectory would take only 70 days. 

EKONOMICHESKAYA Gazera (Russian) —L. C. 
SI 02530 No. 180 (1960)-ma 


860 Celestial Populated Islands (Obitaemiy 
Ostrov v efire). N. Varvarow 


For a round trip to the Moon a space-ship, 
using both the atmosphere and rocket engines 
for deceleration in re-entry, would require a 
total speed of 20 km/sec. That is, for take 
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off from the Earth little less than 11.2 km/sec, 
for deceleration in landing on the Moon 3.3 
km/sec, and for take off from the Moon 2.4 
km/sec. A similar trip to Mars would require 
a total speed of about 30 km/sec. A lunar 
space-ship—with a 10-ton payload, using chem- 
ical fuel with an exhaust velocity of 4,000 
m/sec—would weigh about 10,000 tons. A 
similar Martian ship would weigh at least 
180,000 tons. Even with the use of optimum 
chemical fuel, a lunar ship would weigh not 
less than 3,000 tons, and a Martian ship more 
than 25,000 tons. At present, space technology 
is not capable of building such space vehicles. 

Tsiolkovskiy has suggested an interplanetary 
station to serve as a launching base for inter- 
planetary flights. This possibility is being in- 
vestigated by Soviet scientists. Space vehicles 
launched from an interplanetary station will 
not have to contend with the atmoshpere of 
the Earth, therefore, their shapes can be different 
and their structural weight smaller. 

Round trip travel to other planets will be of 
quite a long duration, about two years to Venus 
and about three years to Mars. 

EKONOMICHESKAYA Gazeta (Russian) —L. C. 
SL 02528 No. 170 (1960)-ma 


863 On the Problem of Developing Second- 
and Third-order National Geodetic Nets by 
Traversing (K voprosu o razvitii gosudarstvenn- 
setei 2— i 3-go klassov metodom poligono- 
metrii). B. A. Litvinov 


It is recommended that the second-order 
traverse be constructed, within the loops of the 
first-order triangulation, in 40-km. long arcs, 
thus forming series of quadrangular loops with 
160-km. long perimeters. The following re- 
quirements are prescribed: side length ~ 10 km., 
measured with an accuracy of 1:200,000; 
mean-square error of angle measurement should 
not exceed + 

A check of the new method has been carried 
out within a loop of the first-order triangulation 
net in the USSR. The net was simultaneously 
adjusted by the method of conditional adjust- 
ment, by the method of closure and by the 
method of approximation. The results showed 
that the accuracy obtained was the same as 
that obtained by the second-order triangulation. 

In a similar manner a third-order net can be 
constructed within the second-order net. 

GropeziyA t KarrocrartyA (Russian) AMS- 
GL-B675.2214, No. 3, (1960)-ma 


864 Comparison of the Accuracy of Angular, 
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ABSTRACTS OF ARTICLES ON GEODESY 


Linear, Linear-angular Triangulations 
(Sravnenie tochnosti uglovoi, lineinoi i linei- 
uglovoi triangulatsii). K. L. Provrov 

For the comparison of values of the orthogonal 
(m,)and transversal (m,) mean-square errors, 
a 200-km. long triangulation chain has been ex- 
amined. The chain consisted of 16 isosceles 
triangles, in all cases rigorously computed 
(mean-square error of angle 0.7” and that of 
a measured side 0.1 m.). 


Mean-square error (m) 


Connecting angles of 
Triangulation ang 


triangles 

60° 30° 5° 
Angular my + 0.65 +1.95 + 4.20 
Mm, 0.65 0.65 0.65 
Linear me 0.20 0.20 0.21 

my 1.11 6.9 17.7 
Mean square error 

(m) 


Triangulation Connecting angles 
of triangles 
ao 

Linear-angular 
Allanglesandtri- m, 0.16 0.18 0.18 
angles measured 
m, 0.57 0.64 0.64 


Connecting angles m, 0.16 0.18 0.18 
not measured 
m 


» 0.73 0.78 0.78 


Intermediate sides m, 0.23 0.35 0.39 
not measured 


my 


Connecting angles m, 0.25 0.35 0.39 
and intermediate 
sides not measured 

m, 086 081 0.79 


The advantages and disadvantages of each 
method are presented. 

IzvestiyvA VyssHikH UCHEBNYKH ZAVEDE- 
Niy, Gropeziya 1 AEROFOTOS”YEMKA (Russian) 
AMS-GL-B675.2215, No. 1 (1960)-ma 


865 Comparison of Projections Used for 
Modern Topographic Maps (Sravneniye pro- 
yektsiy ispol’zuyemykh dlya sovremennykh topo- 
graficheskikh kart). L. A. Vakhrameyev 


A discussion is presented concerning the ad- 
vantages and disadvantages of three conformal 
projections which are most widely used for mod- 
erm topographic maps: the Gauss-Krueger, 
Lambert, and stereographic projections. For- 
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mulae are developed for the computation of 
rectangular coordinates in each of these projec- 
tions. A comparison shows that when origin 
and standard meridian of a given zone coincide, 
the formulae are very similzr and differ only in 
terms of the third order. 

An investigation of the angular and linear dis- 
tortions in each of the projections discussed 
shows that these distortions are smallest in the 
stereographic projection (approximately 5” and 
1/4,000 respectively at a distance of 200 km.). 
However, the Lambert and Gauss-Krueger pro- 
jections have the advantage over the stereo- 
graphic that much larger areas can be repre- 
sented, while the Gauss-Krueger has the addi- 
tional advantage over the other two of the full 
identity of all its zones. Taking this into con- 
sideration, it may be assumed that in the future 
the Gauss-Krueger projection will be used for 
topographic maps all over the world. 

IzvesttvA VysSHIKH UCHEBNYKH ZAVEDE- 
Niy GeopeziyA 1 AEROFOTOS”YEMKA (Russian) 
AMS-GL-B675.2215, No. 4 (1960)-ap 


866 Measuring Stereoscope 
stereoskop). F. V. Drobishev 


(Izmeritelniy 


The Moscow Institute of Engineers of Ge- 
odesy, Aerial Photography, and Cartography has 
designed and manufactured a_ high-precision 
photogrammetric stereoscope suitable for map 
compilation from aerial photographs, various 
parallaxes and photointerpretation. 

A detailed description of the instrument is 
presented. It consists of a plate along which 
aerial photographs are moved by a specially de- 
signed carriage. The stereoscope is equipped 
with a binocular microscope with a magnifying 
power of 3.5 or 7.5 times. 

IzvestivA VyssHIkH UCHEBNYKH ZAVEDE- 
niy, Geopeziya 1 AERoroTos”yEMKA AMS-GL- 
B675.2215, No. 5 (1960)-ma 


867 Conclusions of the Deliberations of the 
Cartographic Council (Zakljuéci savetovanja o 
kartografiji). Union of Geodetic Engineers and 
Surveyors 

Over 200 delegates from Yugoslavia attended 
and took part in the Cartographic Council de- 
liberations of March 1959. 

It was recommended to continue with the con- 
struction of the 1:5,000 and 1:10,000 basic na- 
tional map. The data of the large-scale numeri- 
cal national survey can be used for the construc- 
tion of these maps. 

It is recommended that in the planning of 
large-scale manuscripts the manner of reproduc- 


a 
2. 
ree 
\MS- 
gular, 
= 


tion be also taken into consideration. So, either 
the photomechanical or engraving process can be 
applied. Plastic materials for reproduction of 
large-scale maps are fully recommended. 
Cartographers should be better paid, other- 
wise, they are forced to accept other jobs. For 
instance, out of 82 qualified cartographers of the 


SURVEYING AND MAPPING 


Cartographic Establishment (Zaved za karto- 
grafiju) only 8 are still there. 

Foreign currency should be granted in order 
to purchase modern instruments and carto- 
graphic equipment. 

Gropetski (Serbian) AMS-GL- 
B658.7100, Vol. 13, Nos. 10 and 11 (1960)-ma 


Ordnance Survey Landmark* 


For the first time in the history of the country 
the whole of Great Britain is now covered by a 
single series of Ordnance Survey one inch to one 
mile maps in which all sheets are similar in pro- 
jection, size and style. This important mile- 
stone was reached when the last six sheets of the 
Seventh Series were published on 5th August, 
1961. 

The Ordnance Survey was founded in 1791. 
Its first task was to produce maps to help in 
stemming the threatened invasion from France. 
The first one-inch sheets to be published were 
those of Kent in 1801 and Essex in 1805. They 
were made primarily for this purpose and were 
published in black and white only. But the 
need for maps in peace as well as in war was 
soon realized, and the survey was carried north- 
wards, reaching a line from Preston to Hull by 
1840. This year saw the commencement of a 
new survey at six inches to the mile, beginning 
in Northern England and continuing into Scot- 
land and Southern England. Thereafter the 
field work for the one-inch map was done at 
the six-inch scale, instead of the original two- 
inch. This “New Series” one-inch was com- 
pleted in 1892, and in the next year work was 
begun on the Third Edition, in which contours 
and colours were used for the first time. The 
Fourth Edition, known as the “Popular,” was 
cominenced in 1919, to be followed by the Fifth, 
for which work started in 1928. This edition 
covered only Southern England, and carried hill 
shading in addition to contours. After the last 
war, there was produced a Sixth “New Popular” 
Edition for England and Wales, while Scotland 
retained the “Popular.” Both incorporated all 
available corrections. 

It had become apparent, however, that the 
drawings of the one-inch map could no longer 
be effectively maintained to an acceptable 
standard, and the map would have to be redrawn. 
Accordingly, the Seventh Series was designed 
as a completely new map, of which the first 
sheets, Hereford and Chester, appeared in 1952. 
Working to a programme of about 20 sheets a 
year it has taken nine years to complete the 190 
sheets of the series from 1, which covers Yell 


and Unst in the Shetlands, to sheet 190 covering 
Falmouth in Cornwall. 

This is an era of rapid change, so the work of 
nine years ago is soon out of date and revision 
of the maps could not await completion of the 
series. Nine fully revised sheets have already 
been published and many others have been re- 
printed incorporating major changes including 
the new roads. Fully revised sheets are now be- 
ing produced at a rate of about 12 sheets per 
year, but whenever any sheet is reprinted, which 
occurs on an average of about once every five 
years, a special revision of the major road infor- 
mation is made so that all maps are up to date 
in this respect when they are prepared for pri it- 
ing, even though they may not be otherwise re- 
vised. Sheets are chosen for full revision in 
accordance with the amount of change. Thus, 
though some may not be fully revised for 20 
years or so, others may warrant full revision 
after only some 5 to 10 years. 

The Ordnance Survey has many other map- 
ping tasks in hand including a new series of 
maps at the scale of a quarter inch to one mile, 
as well as the re-survey or revision of the large 
scale plans at 25 inches and 50 inches to one 
mile. Nevertheless, the one inch map remains 
the Ordnance Survey’s “best seller” with annual 
sales of over one million copies. 

* An editorial note quoted from The Chartered 
Surveyor, The Journal of the Royal Institution of 
Chartered Surveyors, Vol. 94, No. 3, September 
1961, page 113. 
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Map Information 


This department was inaugurated for the purpose of bringing to the attention of the members 
information pertaining to the availability of maps, surveys, etc., with particular emphasis on how 
such material can be procured. It is believed that through an interchange and dissemination of 
such information maximum benefits will accrue to the surveying and mapping profession. 


Topographic Maps 


T= FOLLOWING quadrangle maps were published or became available for dis- 
tribution by the U. S. Geological Survey between June 1 and August 31, 1961. 
The list includes newly compiled maps; revised maps on which contours and drainage 
usually are unchanged, but the works of man are brought up to date; and series-con- 
verted maps which are 15-minute maps produced from four 72-minute maps of ‘the same 
area. The maps are new unless otherwise designated by numerical superscript. 

The quadrangle name (in capital letters) is followed by the name of the county (in 
upper- and lower-case letters) that contains the place or feature for which the quadrangle 
is named. 

All maps are available with or without the green overprint that indicates woodland. 
These maps show the shape and elevation of the land surface (represented by contour 
lines, printed in brown—except those marked with the letter (P), which are planimetric) ; 
water features (in blue) ; works of man, including cities, towns, and scattered habitations, 
schools, churches, railroads, roads and boundaries, place and feature names (in black) ; 
and woodland areas (in green). Principal roads are shown by a red overprint. In areas 
that have been covered by Bureau of Land Management surveys, township and section 
lines are shown. The State rectangular coordinates and the UTM 1,000-meter grid sys- 
tems are indicated in the margins of the maps. An information folder further describing 
topographic maps is available on request. 

Standard quadrangle maps may be obtained for 30 cents per copy. A discount of 20 
percent is allowed on orders amounting to $10 or more at the retail price; a discount of 
40 percent is allowed on orders amounting to $60 or more. Orders should be addressed 
to the U. S. Geological Survey, Washington 25, D. C., (or Denver 15, Colorado, for maps 
of areas west of the Mississippi River) 


* Indicates 15-minute quadrangles; all others are 7'/2-minute quadrangles. 
1 Indicates a revised map. 

* Indicates a series-converted map. 

+ Indicates availability in either a contour or a shaded relief edition. 

£ Indicates preliminary black and white edition. 


Alabama 
ATMORE—Escambria 


BARNETT CROSSROADS— 


Escambia 
FLOMATON—Escambia 
HUXFORD—Escambia 
POLLARD—Escambia 
WALLACE—Escambia 


Alaska 
McCARTHY C-8* 
MOUNT HAYES B-5* 
SLEETMUTE C-35* 
SLEETMUTE D-2* 
SLEETMUTE D-5* 
SLEETMUTE D-6* 
SLEETMUTE D-7* 


TYONEK A-3* 

TYONEK B-2* 

TYONEK D-4* 

TYONEK D-5* 

TYONEK D-6* 

Arizona 

GUTHRIE*—Greenlee 
SENATOR MOUNTAIN*— 


Mohave 
WHITE HILLS*—Mohave 
Arizona-New Mexico 
DUNCAN*—-Greenlee 


Arkansas 
BUSSEY—Colpmbia 
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COLLINS—Drew 
COLLINS*2—Drew 
COLLINS NW—Drew 
COMINTO—Drew 
LINE—Ashley 
MACEDONIA—Columbia 
MIST—-Ashley 
MIST*2—-Ashley 
MIST NW—Drew 
SELMA-—Drew 
SNYDER—-Ashley 
California 
AETNA SPRINGS—Napa 
BANNING *2—Riverside 
BLISS RANCH—Madera 
BOON VILLE*— Mendocino 
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BORREGO**—San Diego 
BUCKSNORT Diego 
CALEXICO**—Imperial 
CALIENTE MOUNTAIN— 

San Luis Obispo 
CALISTOGA—Napa 
CHOWCHILLA—Madera 
CLARK LAKE NE—Riverside 
CLEARLAKE HIGHLANDS— 

Lake 
CLEARLAKE OAKS-—Lake 
COACHELLA**—Riverside 
COYOTE WELLS**—Imperial 
DESCANSO—San Diego 
EL NIDO—Merced 
FERNDALE**—-Humboldt 
GLAMIS**—-Imperial 
GUINDA-— Yolo 
JE RIC HO Vv LEY—Lake 

STA V. 


LA Alameda 
LAK SA—-Napa 
LAKEI T- 

LAS YEGUAS RANCH—-Kern 


LOMPOC**—Santa Barbara 
LOWER LAKE-—-Lake 
MIDDLETOW N—-Lake 
MOUNT LAGUNA-—San Diego 
ORNBAUN*— Mendocino 
POTRERO— San Diego 
SANTA MARIA*® 

Santa Barbara 
SIMMLER—-San Luis Obispo 
SURF—-Santa Barbara 
TAYLOR CANYON— 

San Luis Obispo 
UPPER LAKE-——Lake 
VALYERMO**-Los Angeles 
VENTURA** Ventura 
WILSON VALLEY-——Lake 

Colorado 
BRISTOL HEAD*—-Mineral 
CALAMITY MESA*-Mesa 
FLORENCE -Fremont 
FLORISSAN*—Teller 
GATEWAY 
HORSE RANGE MESA! 

San Miguel 
JUANITA 
PARADOX**? Montrose 
SLICK ROCK**—San Miguel 


Florida 


CHERRY LAKE-—Madison 
PINETTA Mi ~ 

ST. " Johns 
ST BE Ac H— 


Ss 
St. Johns 
TARPON SPRINGS—Pinellas 
WINTER HAVEN—Polk 

Georgia 

TON-Evans 
DAISY! Evans 
DEANS CROSSING'—Evans 
DORCHESTER! —Liberty 
EDEN" —-Effingham 
GLENNVILI Tattnall 
GLENNVILLE NE-Long 
GLENNVILLE SW? Long 
GLISSONS MILLPOND'—Evans 
HINESVILLE*—Liberty 
LANIER? Bryan 
‘FORD Bryan 
ERICK NW*-Liberty 
RIM SE'—Chatham 
RIM SW! tryan 
HMOND HILLA—Bryan 
TAY LORS CREEK*— Liberty 
TRINITY" -Liberty 
WARTHEN NE-—-Washington 
WILLIE—Liberty 


Georgia-South Carolina 
LAVONIA-—-Franklin 


Georgia-Tennessee 
HEMP TOP-—Fannin 

Hawaii 
HONOLULU+—Honolulu 


KANEOHE —Honolulu 

KEALAKEKUA—-Hawaili 

WAIPAHU™Honolulu 
Idaho 

BUHL*—-Twin Falls 

GARDEN VALLEY*—-Boise 

YALE*—-Cassia 


Illinois 
BONE GAP—Edwards 
Indiana 


ALEXANDRIA—Madison 
CARLOS—-Randolph 
DEERFIELD—Randolph 
GARY™—Lake 
GASTON—-Delaware 
GOSHEN—-Elkhart 
HAGERSTOW N—W ayne 
INDIANAPOLIS WEST—Marion 
JASPER"—Dubois 
KOKOMO WEST—Howard 
MITCHELL*—Lawrence 
MODOC Randolph 
MOUNT PLEASANT —Delaware 
PORTAGE Porter 
WHEELING—-Delaware 
WINDFALL—Tipton 
Indiana-Illinois 
KEENSBU RG—Wabash 
NEW HARMONY—Posey 
SOLITUDE-—Posey 
Indiana-Kentucky 
LANESVILLE—Harrison 


Indiana-Ohio 
COSMOS—-Darke 
SPARTANBURG—Randolph 
WHITEW ATER—Wayne 


Kansas 
DEE IRE IELD—Kearny 
‘IELD NE—Finney 
‘IELD SE—Finney 
DEERFIELD SW—Kearny 
HUTCHINSON—Reno 
MAYETTA—Jackson 
PAWNEE ROCK—Barton 
Kentucky 
CRESTWOOD—Shelby 
FISHERVILLE'—Jefferson 
WATERFORD"—Spencer 


Louisiana 
ASHTON BRIDGE—East Carroll 
CAMERON FARMS—Cameron 
GUY —Allen 
PINE CHAPEL—Allen 
VILLE PLATTE*—Evangeline 
VINTON—Caleasieu 


Louisiana-Texas 
ORANGE*—Orange 


Maryland-Virginia 
INDIAN HEAD*2—Charles 


Michigan 
ALLEN- Hillsdale 


Minnesota 
CROSS LAKE—Crow Wing 


Mississippi 


HORN ISLAND EAST —Jackson 
HORN ISLAND WEST—Jackson 


Mississippi-Alabama 


CALEDONIA*—Lowndes 
COLU MBUS*—Lowndes 


Missouri 
BRANCH—Camden 
NIXA— Christian 
OLEAN—Miller 
PRESTON—-Hickory 
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Missouri-Kansas 
ATCHISON EAST — Atchison 
Montana 
ALBERTON *—Mineral 
DEER LODGE*—Powell 
TARKIO*— Mineral 
Nevada 
EAST ELY—-White Pine 
ELY-——-White Pine 
SHERMAN MTN.*—White Pine 


Nevada-Oregon 


JORDAN MEADOW*—Humboldt 
McDERMITT*—Humboldt 

New Jersey 
BROOKVILLE"—Ocean 
BROWNS MILLS'—Burlington 
COLU MBUS—Burlington 
INDIAN MILLS'—Burlington 
PEMBERTON—Burlington 
WOODMANSIE'—Burlington 

New York 
BELMONT*— Allegany 
FULTON **— Oswego 
SKANEATELES*2— Onondaga 
WEEDSPORT*2— Cayuga 
WESTDALE—-Oneida 


New York-Massachusetts 
CANAAN'™—Columbia 


New York-Pennsylvania 
ELMIRA*2—Chemung 


North Dakota 
BARRIE—Richland 
DENHOFF—Sheridan 
FLORENCE LAKE—Burleigh 
HORSE LAKE—Sheridan 


Ohio 


ARMSTRONGS MILLS—Belmont 
ATWATER—Portage 
CARROLLTON—Carroll 
CHERRY VALLEY—Ashtabula 
CONVOY——Van Wert 

DEFI ANC E Ww EST —Defiance 


ert 
1 —Ashtabula 
EV ANSP¢ Defiance 
GAGEVIL LE —Ashtabula 
KALIDA—-Putnam 
MALINTA—Henry 
MALVERN—Stark 
McCLU RE—-Henry 
MENDON-—Mercer 
MIDDLEPOINT—Van Wert 
MONROEVILLE—Huron 
NAPOLEON EAST—Henry 
NEW BAVARIA—Henry 
NEW WASHINGTON—Crawford 
NORWALK—Huron 
OTTOVILLE—Putnam 
SCOTT-—-Van Wert 
SPENCERVILLE—Allen 
TIFFIN SOUTH—Seneca 
VAN WERT—Van Wert 
WARREN—Trumbull 
WETSEL-Van Wert 
WINDILAM—Portage 
WINDSOR-—Ashtabula 


Ohio-Pennsylvania 
ANDOVER—-Ashtabula 


Ohio-West Virginia 
APPLE GROVE—Mason 


Oklahoma 
Cc HEYENNE*—Roger Mills 
HERD —Osage 
NANOS Osage 
NELAGONEY—Osage 
PAWIIUSKA—Osage 
SWEETW ATER*—Beckham 


MAP 


Pen 
AMBR 
BEAV 
BRAD 
BRID¢ 
EMSW 
GLEN 
NEW 

Wes 
OAKT 
POTT 
RICH 


Sou 
HAR’ 
Ter 


CARI 
Wa 


may 
serie 


a 
: Pue 
AREC 
: FLOR 
PLAY 
PUNT 
Sou 
SENE 
GASS 
SHOT 
SMIT 
ALB: 
BLA? 
BOO) 
BRIT 
CRE} 
He 
CRE! 
FOR’ 
I 
of a 
Al 
BAR 
FLA 
HOL 
KWI 
| Al 
PRE 
Coa 
fron 
| — 
Co} 
ing 
mo 
the 


PPING MAP INFORMATION 515 
Pennsylvania GIBTOW N—Jack BEAVERDAM—Hanover 
son AMBRIDGE Beaver GOODLOW PARK—Navarro BROKENBURG—-Spotsylvania 
BRADDOCK Allegheny IOWA PARK—Wichita CHAMPLAIN—-Essex 
BRIDGEVILLE'—Allegheny JUSTIN—Denton CONTRARY CREEK—Louisa 
EMSWORTH Allegheny ~ LACOSTE NE—Medina CULPEPER—Culpeper 
GLENSHAW Allegheny LA VERNIA SW—Wilson GUINEA'Caroline 
NEW KENSINGTON WEST? LISSIE—Wharton HOWERTONS— Essex 
Westmoreland LOMETA*?—Lampasas LADYSMITH—Carolina 
OAKDALE*!— Allegheny MABANK—Kaufman MACHODOC—Westmoreland 
POTTERSDALE—Clearfield MALAKOFF—-Henderson MIDLAND—-Fauquier 
Pine RICHFIELD—Juniata MARION—-Guadalupe MINERAL—-Louisa 
McQUEENEY—Guadalupe MONTROSS—Westmoreland 
Puerto Rico NEW BERLIN—Guadalupe MORATTICO— Lancaster 
nboldt ARECIBO™M Arecibo NEW BRAUNFELS EAST— OCCU PACTA—-Essex 
FLORIDA'—Barceloneta Comal SALEM CHURCH—Spotsylvania 
PLAYA DE PONCE Ponce TAPPAHANNOCK—Essex 
TC Com: 
PUNTA CUCHARA™ Ponce Virginia-Maryland 
South Carolina RHOME-—Wise QUANTICO**—- Prince William 
s:ENEC A—Oconee ROUSTABOUT CAMP—Andersor 
on SAN FELIPE—Austin West Virginia 
South Carolina—Georgia SASPAMCO— Wilson CENTURY— Barbour 
On HARTWELL NE—<Anderson SEALY—Austin PHILIPPI Barbour 
SHELL MOUNTAINS" Coryell SAINT GEORGE—Tucker 
Tennessee STAR*2—Mills 
CARDWELL MOUNTAIN— WILLIS —Montgomery Cate 
Warren MOUNDSVILLE— Marshall 
SMITHVILLE—De Kall CLARA—Wichita LAKE LYNN—Monongalia 
MA JORSVILLE—Marshall 
Texas Utah OSAGE—Monongalia 
ALBA**—Wood COWBOY PASS*—Millard WADESTOW N— Monongalia 
BLAND'—Bell FRISCO*—Beaver we 
BLUETT— Wise MOAB 4 NEt—Grand 
BOONSVILLE—Wise MOAB 4 SEt—Grand HARTLAND*2— Waukesha 
BRIDGEPORT EAST—Wise PADDOCK LAKE—Kenosha 
CRESSLENN RANCH— Vermont-New Hampshire 
Henderson HANOVER—Grafton Wyoming 
CRESSON*2— Hood FULLER RESERVOIR'— 
ECHOLS—Limestone Virginia Freemont 
sh FORT HOOD'—Coryell BELMONT—Spotsylvania SANFORD RANCH—Natrona 
In addition to the standard series of quadrangle maps, small-scale (1: 250,000) maps 
iment of areas in the United States and territories are being published and distributed. They 
sali may be purchased from the Geological Survey for 50 cents per copy. An index to the 
series is available on request. 
re 
one Alaska Georgia Pennsylvania 
BARTER ISLAND+ BRUNSWICK HARRISBURG 
CIRCLE+ 
FLAXMAN ISLAND+ Georgia-South Carolina Texas-Mexico 
HOLY CROSS#+ AUGUSTA CRYSTAL CITY 
KWIGUK+ SAVANNAH 
PRINCE RUPERT} BANGOR 
California-Arizona-Mevico EASTPORT CHARLESTON 
EL CENTRO 
vford Massachusetts-New Hampshire- West Virginia-Ohio- i 
California-Mezico Connecticut-Rhode Island-Maine Pennsylvania 
SAN DIEGO BOSTON CLARKSBURG 
State maps are also being published and distributed. These maps may be purchased 
from the Geological Survey for the prices indicated below. 
MAINE (shaded-relief). (30 by 44 inches) 1 :500,000 scale. $2.00. 
Lake Survey Charts 
UBLICATION of new editions of the following Lake Survey Charts has been an- 
nounced by the United States Lake Survey of the Corps of Engineers, U. S. Army. 
Copies of these charts may be obtained from the U. S. Lake Survey, 630 Federal Build- 
ing, Detroit 26, Michigan, at $1.00 per copy. Payment is required in advance by P. O. 
money order or draft, payable to the Treasurer of the United States. A catalog showing 
the areas described below is available free upon request. 
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3.—-Lake Erie. Entire lake, at 1 :400,000 scale. 

37.—-Lake Erie. Port Clinton, Ohio, and Colchester, 
Ont., to mouth of Detroit River, at 1:80,000 scale. 
Inset: Port Clinton, Ohio, at 1:10,000 seale. 

41 Detroit River. 3 miles south of Detroit River 
Light to Windmill Point, Mich., at 1 :50,000 seale. 

62.—-St. Marys River. Lake Munusecong to Sault 
Ste. Marie, including Lake George, at 1 :40,000 scale. 

96.—Lake Superior. Little Girls Point, Mich., to 
Silver Bay, Minn., including Duluth, Minn., and 
Apostle Islands at 1:120,000 scale. Insets: Port 
Wing Harbor, Wis., and Two Harbors, Minn., at 
1:10,000 seale, and Cornucopia, Wis., and Knife 
tiver, Minn., at 1 :5,000 seale. 

187.—-New York State Barge Canal System. Ca- 
yuga and Seneca Lakes, N. Y., at 1:60,000 scale. In- 
sets: Watkins Glen, N. Y., and Ithaca, N. Y., at 
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1 :10,000 seale. 

364.—-Islands in the western end of Lake Erie, 
Pelee Island to the north, and the south shore of 
Port Clinton to Sandusky, Ohio, including Sandusky 
Bay. Inset: Put-in-Bay, Ohio, at 1 :10,000 scale. 

416.—-Head of the Detroit River. Third Street to 
Gaukler Point, Lake St. Clair, at 1 :30,000 seale. 

524.—-Entrance channel in Saginaw Bay. Lake 
Huron, and the entire Saginaw River to the junction 
of the Tittabawassee and Shiawassee Rivers, at 
1 :20,000 seale. 

961.—-Apostle Islands, Wis., and coast. Oronto 
Bay to Sand Island Light, Wis., including Chequa- 
megon, Wis., at 1:10,000 scale. 

966.—Duluth-Superior Harbor. Western end of 
Lake Superior, at 1 :15,000 scale. 

981.—-Isle Royale, Mich., at 1 :40,000 scale. 


Public Land Survey Piats 


HE FOLLOWING plats of public land surveys and resurveys were completed and 

accepted by the Bureau of Land Management between June 1 and August 31, 1961. 
The class and purpose of the survey is indicated. Copies of plats may be secured from 
the Bureau offices in the States or from the Director, Bureau of Land Management, De- 
partment of the Interior, Washington 25, D. C. 


Alaska—Copper River Meridian 


_58 8., R. 79 E.—Extension survey, Sec. 19 
59 S., R. 79 E.—Extension survey, Sec. 21 


Arizona—Gila and Salt River Meridian 

r.68.. R. 21 W.—Dependent resurvey and extension 
survey 

T.7., R. 21 W.—Dependent resurvey and extension 
survey 

T. 68., R. 22 W.—Extension survey 

T. 7 S.. R. 22 W.—Dependent resurvey and extension 
survey 

T. 8 8., R. 22 W.—Dependent resurvey, part of 
subdivisions 

T. 2 8., R. 23 W.—Dependent resurvey and extension 
survey 

T. 8 S., R. 23 W.—-Dependent resurvey, part of 
subdivisions 

T. 1 8., R. 24 W.—Dependent resurvey and extension 

survey 

2 S.. R. 24 W.—-Dependent resurvey and extension 

survey 


Arizona—San Bernardino Meridian 

16 S., R. 21 E.—Dependent resurvey and extension 
survey 

16 8., R. 22 E.—Dependent resurvey, part of 
subdivisions 


Califernia-—Humboldt Meridian 

T. 7 N., R. 5 E.—Dependent resurvey and extension 
survey 
California—-Mount Diablo Meridian 

T. 10 N., R. 21 E.—-Dependent resurvey and extension 


T. 10 N., R. 22 E.—-Dependent resurvey and extension 
T. 29 S.. R. 39 E.—Dependent resurvey, part of 


subdivisior 
T. 138. R. 5 W.—-Tract surveys—Angel Island 


California—San Bernardino Meridian 

T. 2 N., R. 17 B.—Dependent resurvey and extension 
survey 

r.3.N., R. 17 E.—Dependent resurvey and extension 
survey 

T. 1 N., R. 19 B.-Dependent resurvey, part of 
boundaries 

'.2N.. R. 19 E.-Dependent resurvey, part of 

subdivisions 

T. 3.N., R. 19 E.--Dependent resurvey, part of 
subdivisions 

T. 4 N.. R. 19 E.--Dependent resurvey and extension 
survey 

T. 5 R. 19 B.—-Dependent resurvey and extension 


nue 


. 20 E.—-Survey, part of subdivisions 

. 20 E.—Extension survey 

. 20 E.—-Survey, part of subdivisions 

. 20 E.—-Survey, part of subdivisions 

. 20 E.—Dependent resurvey and extension 


we 


1 N., R. 21 E.-Dependent resurvey and extension 
survey 
2 .N., R. 21 E.—Dependent resurvey and extension 
survey 

: N., R. 21 E.—Survey, part of subdivisions 

st 


HA 


N., R. 21 E.—Dependent resurvey and extension 
rvey 


. 3 .N., R. 22 E—Dependent resurvey, part of 
boundaries 

T. 2 N., R. 23 E.—-Dependent resurvey and extension 

sufvey 

T. 3 N., R. 23 E.-Dependent resurvey and extension 
survey 

T. 3 N., R. 24 E.—Dependent resurvey and extension 


T.1N., R. 25 E.—Extension survey 

T. 2 N., R. 25 E.—Survey, part of subdivisions 

T. 158., R. 21 E.—Dependent resurvey, part of 
subdivisions 


Colorado—Sivrth Principal Meridian 

T. 148., R. 79 W.--Dependent resurvey. part of 
subdivisions 

T. 14.8., R. 82 W.—Dependent resurvey, part of 
subdivisions 
Florida—Tallahassee Meridian 

T. 17 S., R. 27 E.—-Dependent resurvey and extension 
survey 
Nevada—Mount Diablo Meridian 

T. 26 N., R. 42 E.—Survey, part of subdivisions 


Oregon— Willamette Meridian 

T. 19 S., R. 4 W.—-Dependent resurvey and 
subdivisional survey 
South Dakota—-Black Hills Meridian 

T. 2 8., R. 5 E.—Dependent resurvey and 
subdivisional survey 
Utah—-Salt Lake Meridian 

T. 2 .N., R. 18 E.—Dependent resurvey and extension 


T. 34 S$... R. 2 E.—Skeleton survey 


T. 55 8., R. 2 E.—Skeleton survey 
T. 34.8., R. 3 E.—-Skeleton survey 
T. 34 8., R. 5 E.—Skeleton survey 
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by the State highway departments. 


Inquiries concerning prices, and orders should be sent to the respective State highway 
departments and not to the U. S. Bureau 


Alabama 
BULLOCK 
CRENSHAW 
JACKSON 


Florida 
GLADES 
SEMINOLE 


Idaho 


MINIDOKA 
PAYETTE 


lowa 


ADAMS 
APPANOOSE 
BOONE 
CLARKE 
FREEMONT 
HAMILTON 


KEOKUK 
LUCAS 
MARION 
MONONA 
PAGE 

POW ESHIEK 
SCOTT 
TAYLOR 
WAPELLO 
WARREN 
WINNEBAGO 
WOODBURY 


Kansas 
HAMILTON 
STANTON 
WASHINGTON 


Louisiana 


WEST CARROLL 


Vichigan 
BARAGA 
GOGEBIC 
HOUGHTON 
IRON 
KEWEENAW 
ONTONAGON 


Minnesota 
McLEOD 
NICOLLET 


Mississippi 
CALHOUN 
CHICKASAW 
NOXUBEE 
WEBSTER 


Missouri 
DENT 
KNOX 
STONE 
TANEY 
WARREN 
WAYNE 


County General Highway Maps 


HE FOLLOWING county general highway maps were received by the U. S. Bu- 
reau of Public Roads, Washington, D. C., during the period from June | to August 
31, 1961. Copies of these maps are sent to the Washington office as part of the continu- 
ing cooperative Federal-State highway planning program, as they are compiled or revised 


of Public Roads. 


New Mexico 
TAOS 


Ohio 


ATHENS 
BROWN 
BUTLER 
MIAMI 
WAYNE 


Oklahoma 


ADAIR 
BRYAN 
CARTER 
CRAIG 
CREEK 
DELAWARE 
ELLIS 
HARMON 
JOUNSTON 
MAYES 
MURRAY 
NOBLE 
OSAGE 
PONTOTOC 


MILLS 
iERS 
SMINOLE 


WAGONER 
WASHINGTON 


POTTAWATOMIE 


South Dakota 
MINNEHAHA 

Texas 
ATASCOSA 
BAILEY 
BANDERA 
BEXAR 
COCHRAN 
COMAL 
CROSBY 
DAWSON 
FLOYD 
FRIO 
GAINES 
GARZA 
GUADALUPE 
HALE 
HOCKLEY 
KENDALL 
KERR 
LAMB 
LA SALLE 
LUBBOCK 
LYNN 
McMULLEN 
MEDINA 
MILLS 
PARMER 
SWISHER 
TERRY 
WILSON 
YOAKUM 

Wyoming 
HOT SPRINGS 


Coast and Geodetic Survey Charts 


HE FOLLOWING are new or basically changed nautical and aeronautical charts 
issued by the Coast and Geodetic Survey during the last period. Copies may be 
secured from Bureau offices and authorized agents in the United States and possessions, 
or from the Director, Coast and Geodetic Survey, Washington 25, D. C. Remittances 
covering cost should be made payable to Coast and Geodetic Survey, Department of Com- 
merce. Complete catalogs of both nautical and aeronautical charts are issued free upon 


request. 


Nautical 
101—-Potomaec River, Md., Va., and D. C. Series 
consists of three sheets at scale 1:80,000 with 1 :40,- 
000 seale enlargement of Washington area. Major 
changes include: addition of new facilities; large- 
seale inset of Combs Cheek; new tide table; recent 
photographs of Washington waterfront; two-color 
illustrated front cover; and revision of hydrography 
in lower reaches of the river from recent basic sur- 
veys by the Coast and Geodetic Survey; (March 

1961) $1.50. 
236—Narragansett Bay, including Newport Har- 
bor, R. I. Numerous shoreline revisions from modern 
surveys by the Coast and Geodetic Survey and 1959— 
photography ; at scale of 1:20,000 (June 

961) $1.00. 
245—-Harbors of Plymouth, Kingston, and Dux- 
bury, Mass. Chart completely reconstructed and 
modernized from modern basic surveys by the Coast 


and Geodetic Survey; at seale of 1:20,000 (July 
1961) 75 cents. 

541—-New York Harbor—-Upper Bay and Narrows, 
N. Y. and N. J. Includes extensive hydrographic re- 
visions vicinity Buttermilk Channel, New Jersey Pier- 
head Channel, and Bayonne Terminal approaches 
from surveys by the Corps of Engineers; at seale of 
1 :10,000 (July 1961) $1.00. 

569-——Approaches to St. Johns River, scale 1 :40,- 
000. St. Johns River Entrance, Fla., scale 1 :10,000. 
Includes extensive revisions of hydrography and to- 
pography from surveys by the Coast and Geodetic 
Survey and Department of Navy ; (August 1961) 75 
cents. 

1112-—-Cape Canaveral to Key West, East Coast. 
Loran rate 2H7 changed to 2H1 and loran lines of 
position for rate 2L3 have been added to this edi- 
tion ; at scale of 1 :466,940 (July 1961) $1.00. 

1222-—Chesapeake Bay Entrance, Va. Several Pro- 
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hibited and Restricted areas established along the 
construction route of the new Chesapeake Bay 
Bridge ; at seale of 1:80,000 (July 1961) $1.00. 

1255——Estero Bay to Lemon Bay, including Char- 
lotte Harbor, Fla. Included in this edition are in- 
sets of Myakka River, seale 1:80,000, and Peace 
River, scale 1:40,000, compiled from recent surveys 
by the Coast and Geodetic Survey to provide chart 
coverage for these previously unsurveyed and un- 
charted waterways. Hydrography revised in Pine 
Island Sound, Gasparilla Sound, and Charlotte Har- 
bor Entrance from surveys by the Corps of Engineers 
and Coast and Geodetic Survey: at scale of 1 :80,000 
(August 1961) $1.00. 

1265—Pensacola Bay and Approaches, Ala. and 
Fla. Aids to navigation were completely modern- 
ized ; scale 1:80,000 (June 1961) $1.00. 

5535—San Francisco Bay—Candlestick Point to 
Angel Island, Cai. Includes extensive hydrographic 
revisions from recent surveys by the Corps of Engi- 
neers and U. 8S. Navy. In addition, topographic re- 
visions were made from 1959-1960 aerial photog- 
raphy ; scale 1 :20,000 (June 1961) $1.00, 

5576-—-Suisun Bay-—-Mallard Island to Antioch, 
Cal. Numerous shoreline revisions from 1959 aerial 
photography ; scale 1 :10,000 (July 1961) $1.00. 

5603—Bodega and Tomales Bay, Cal. Hydro- 
graphy and topography completely revised in To- 
males Bay from basic surveys by the Coast and Ge- 
odetic Survey ; seale 1:30,000 (August 1961) $1.00. 

6155——Port of Portland, including Vancouver, scale 
1:20,000; Multnomah Channel, southern part, scale 
1:10,000. Ineludes a major revision of hydrography 
from recent Corps of Engineers surveys and numer- 
ous shoreline revisions from 1959 aerial photog- 
raphy ; (August 1961) 75 cents. 

6195-——Grays Harbor, Wash. Hydrography vicinity 
of harbor entrance completely revised from surveys 
by the Corps of Engineers and the Coast and Ge- 
odetic Survey. Edition includes numerous topo- 
graphic revisions throughout the chart from Geo- 
logical Survey quadrangles; scale 1:40,000 (July 
1961) 75 cents. 

6379-——San Juan Channel—-Friday and Roche Har- 
bors, Wash. Includes extensive hydrographic revi- 
sions from modern surveys by the Coast and Geodetic 
Survey ; at seale of 1 :20,000 (July 1961) 75 cents. 

6580-—Strait of Juan de Fuea to Strait of Georgia, 
Wash., and B. C. Ineludes extensive hydrographic 
revisions from basic surveys by the Coast and Geo- 
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deti Survey ; at scale of 1:80,000 (July 1961) $1.00. 

8201—Etolin Island to Midway Islands, including 
Summer Strait, Alaska. Inset of Kake enlarged and 
extended to include the fuel pier located about one 
mile southeast of Kake. Hydrography in southwest 
portion of chart, vicinity of Koscivsko Island, com- 
pletely revised from surveys by the Coast and Ge- 
odetic Surveys; at seale of 1:217.828 (July 1961) 
$1.00. 

8557—-Knik Arm—Fire Island to Goose Creek, 
seale 1:40,000; Anchorage, Alaska, seale 1 :10,000. 
Hydrography completely revised from Fire Island to 
Anchorage from modern surveys and advance infor- 
mation from 1960 survey by the Coast and Geodetic 
Survey ; (July 1961) 75 cents. 

9102—-Aleutian Islands—-Amukta Island to Attu 
Island, Alaska. Former loran rate 1L7 replaced by 
new rate 1L2, lines of position replotted due to 
change in station location. Former loran rate 1L6 
changed to 1L3; seale of 1:1,126,303 (July 1961) 
$1.00. 

9141—Kuluk Bay and approaches, Andreanof Is- 
lands, Alaska. Includes a major revision of shore 
line and hydrography from modern surveys by the 
Coast and Geodetic Survey; scale 1:30,000 (June 
1961) $1.00, 

9302—-Bering Sea—eastern part, Alaska. Loran 
rate 1L7 replaced by new rate 1L2, lines of position 
replotted due to change in station location. Former 
rates 1L6 and 1L3 changed to new rates 1L3 and 
1L7 respectively ; scale 1:1,534,076 (July 1961) 75 


cents, 
Aeronautical 
Sectional charts at a seale of 1 :500,000—-25 cents. 


Aberdeen (Aug. 1961) Fargo (July 1961) 
Albany (July 1961) Green Bay (June 1961) 


Aroostook (July 1961) Huntington (Aug. 1961) 
Bellingham (June 1961) Jacksonville (Aug. 1961) 


Boston (July 1961) Kansas City (Aug. 1961) 
Burlington (July 1961) Lake Superior (July 1961) 
Casper (July 1961) Lewiston (July 1961) 
Cheyenne (July 1961) Lincoln (July 1961) 
Cincinnati (Aug. 1961) Milwaukee (July 1961) 
Cleveland (Aug. 1961) Minot (June 1961) 
Denver (July 1961) Nashville (Aug. 1961) 
Des Moines (Aug. 1961) Salina (July 1961) 
Detroit (June 1961) Sioux City (Aug. 1961) 
Dubuque (Aug. 1961) Wichita (July 1961) 
Duluth (July 1961) Winston Salem (Aug. 1961) 


Time Adjustment in WWV and WWVH 
Standard Broadcasts 


On August 1, 1961, at 0000 UT, the National 
Bureau of Standards advanced the phase of the 
time signals broadcast from radio stations WWV 
and WWVH by 50 milliseconds. Such step 
adjustments are made when necessary to follow 
the variations in Universal Time (UT-2) so 
that the time signals remain within about 50 
milliseconds of UT-2. 

The time signals are maintained on a uniform 
basis by means of atomic frequency standards. 
Departure of the time scale from UT-2 reflects 
a small but perceptible fluctuation in the speed 
of rotation of the earth. 

Similar changes were made simultaneously on 
the other standard frequency broadcasting sta- 
tions which have been coordinating their trans- 
missions since early 1960 under an agreement 
between agencies of the United Kingdom and 
the United States. 

Coordination helps provide a more uniform 


system of time and frequency transmissions 
throughout the world, needed in the solution 
of many scientific and technical problems in 
such fields as radio communications, geodesy, 
and the tracking of artificial satellites. 

Participating in the project are the Royal 
Greenwich Observatory, the National Physical 
Laboratory, and the Post Office Engineering 
Department in the United Kingdom, and, in 
the United States, the U. S. Naval Observatory, 
the Naval Research Laboratory, and the Na- 
tional Bureau of Standards. This program fol- 
lows previous cooperative efforts of these agen- 
cies to achieve uniformity and simplification in 
procedures. 

The transmitting stations which are included 
in the coordination plan are GBR and MSF at 
Rugby, England; NBA, Canal Zone; WWV, 
deltsville, Maryland; and WWVH, Hawaii. 
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Comment and Discussion 


The pages of SuRvEyING AND Mappinc are open to free and temperate discussion of all mat- 


ters pertaining to the interests of the Congress. 


It is the purpose of this department to encour- 


age comments on published material or the presentation of news ideas in an informal way.—Eprror 


THE PROFESSIONAL STATUS OF LAND SURVEYORS 


Jay Sweer*—I have just finished reading 
the March 1961 issue of SuRvEyING AND Map- 
PING and would like to comment on the article 
therein, written by yourself. 

First, let me say that I consider your article, 
under the topic of “The Professional Status of 
Land Surveyors,” the most complete and in- 
telligently written paper on the subject that I 
have had the privilege of reading. My only 
comment on this article is in regard to a para- 
graph stating; 

“Money, in itself, does not enter into the defi- 
nition of a profession, but it does have a pro- 
found influence on what others think of a pro- 
fession. Members of a group that show by their 
outward appearances that they are not success- 
ful in handling their own financial affairs, can 
hardly instill confidence in the public. A person 
who uses antiquated equipment and the back 
room of his house as an office is not likely to 
contribute to professional standing. Success 
breeds success. Outward appearances do count. 
They are part of the overall picture.” 

What was stated in that paragraph and the 
manner in which it was stated make it unques- 
tionably true. However, all too many people 
are ignoring that last sentence. Confidence men 
and the corporation born of questionable motives 
(which you so bitterly attack in another article) 
are quick to recognize these truths and exploit 
them with deleterious effects on the profession. 

The article referred to in the foregoing paren- 
thesis was a reply to a letter from, R. D. Com- 
stock of Florida, regarding liability insurance. 
In it you state your feelings and reasons for 
such, regarding the corporate entity in land sur- 
veying. As president and director of a practic- 
ing land surveying corporation I feel compelled 
to come to the defense of the corporate pro- 
fessionals. 


* Goetech—Land Surveyors, 3695 American 
Drive (Granger), Salt Lake City 4, Utah. (An 
open letter to Curtis M. Brown.) 


Your reasoning that, a non-register can hide 
behind the skirts of a corporation and effectively 
have a surveying practice, is not a justifiable 
argument in that there are more opportunities 
for a non-register to practice under the aegis of 
an unethical or indifferent license holder than 
can be found in the loopholes of corporate law. 
I know of no case where a non-register can prac- 
tice under a corporation charter that the same 
condition couldn’t be hypothetically manifested 
in a partnership. On the contrary, in many 
cases a corporate charter imposes restrictions 
not affecting partnership or sole proprietor- 
ships. Admittedly my experience and associ- 
ation in corporation matters on a national scale 
are exceedingly limited, and, as a result, my 
opinions are based strictly on local observation, 
and I am ever eager to hear more about these 
problems both pro and con. You imply that 
incorporation might be acceptable if 100 per 
cent of its stockholders are registered men. This 
is an unreasonable and in most cases a crippling 
condition that defeats the purposes of incorpo- 
rating. I assume that you mean by 100 per cent 
of its stockholders, you also mean its executives 
and directors, otherwise what you imply would 
be meaningless. One of the benefits of a cor- 
poration is to bring a diversity of talent into the 
organization, i.e., engineers, financiers, account- 
ants, attorneys and promoters, etc., in such 
proportions as to effect a useful and efficient 
complex. 

Sometime ago, an Eastern University con- 
ducted a study on various levels of success of 
different professions and the results seem to 
prove what has been obvious to many of us. 
That is, engineers as a group, are a dismal flop 
as businessmen. This casts no reflection on the 
intelligence and the ability of the engineer but 
rather indicates the limitations of their person- 
alities and emotional makeup. We realize of 
course, the ideal professional is a well rounded 
personality that can do anything, but let us be 
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realistic. Professional men are just like anybody 
else and nobody is perfect. Therefore, a cor- 
poration has a chance to more closely attain 
the perfection that is being demanded by a 
society of ever increasing complexity. 

In further defense, let me quote from a paper 
written by William H. Baker Jr., excerpts of 
which are published under the topic of “Iden- 
tification of Title’ in the A.C.S.M. Journal 
mentioned at the opening of this letter. In dis- 
cussing the relationship between the surveyor 
and the title insurance company, Mr. Baker 
ably states, “One of the principal reasons for 
the growth of title insurance is that the modern 
investor in mortgages no longer is the local 
banker who knows the borrower and his father 
before him, the property and its past history, 
and the local examiner. The national investor 
is remote from the scene; deals with cold hard 
cash; and now wants the idemnity of a finan- 
cially sound insurance company behind the 
title. By like token the national investor no 
longer knows the local surveyor and is unwilling 
to accept a plat supported only by a local rec- 
ommendation as to the ability of the surveyor. 
The investor is insisting upon that survey being 
supported by the idemnification of a financially 
sound corporation.” 


SURVEYING AND MAPPING 


Here of course it is understood that the cor- 
poration referred to is that of the title insurance 
company. However, this puts the title insurance 
company in the position of standing good for the 
surveyors blunders and, therefore, it appears 
obvious that the insurance company would prefer 
to put their trust in a financially sound organi- 
zation, which condition cannot always be satis- 
fied by the individual land surveyor as easily as 
by a corporation. 

Finally, let me quote a paragraph from a 
letter to Engineering News-Record, by E. E. 
Lyford, Executive Director, Committee on En- 
gineering Laws, New York, N. Y. “For over 
fifty years, industry has demanded and received 
their engineering professional services through 
a corporate form, which industry desires because 
of its many advantages and the additional pro- 
tection which industry receives from contracts 
made with a corporation. Because of this many 
fine reputable engineering corporations have been 
established—some of them publicly owned and 
thus unable to change their status and comply 
with the selfishly drawn proposals of individual 
engineers who are trying to drive out compe- 
tition.” 

I trust the foregoing remarks will be accepted 
in the spirit of constructive professionalism. 


STARTING POINT 


Boyp F. Atten*—A Searcher for the Inter- 
County Title Guaranty & Mortgage Company 
came across a deed recorded in the Greene 
County Clerk’s Office at Catskill, New York, 
which has a very unusual starting point, as 
follows: 

“Beginning at a Chestnut stump near to other 
chestnut stumps which stumps are Southwest of 


* Licensed Land Surveyor, Tannersville, N.Y. 


the first stump above referred to and said stump 
above referred to is the same stump referred to 
in the deed of O'Connell to the Cairo Water 
Co. and which stump is at the southwest corner 
of the following described lot and running 
thence” —etc. 

Epitor’s Nnote.—This reminds us of an old 
one—*“A skunk sat on a stump. The stump thunk 
that the skunk stunk. and the skunk thunk that 
the stump stunk.” 


SUBDIVISION CALCULATION BY ELECTRONIC COMPUTATION 


Haroip J. Wetcu*—Congratulations to Mr. 
Howard Jacoby for his presentation of a truly 
complex subject. His paper reveals evidence 
of much hard work. He has certainly stated the 
basic problems which we face in subdivision 
computations. 

It is with reluctance that I must make the fol- 


* Assistant Professor of Geodetic Engineering, 
Department of Civil Engineering, The University 
of Michigan, Ann Arbor, Michigan; Registered 
Land Surveyor, Colorado 975, Florida 1306; and 
Professional Engineer, Colorado 975, New Bruns- 
wick 697. 


lowing remarks concerning such an interesting 
article, but Mr. Jacoby has revealed a_philos- 
ophy for solving our problems which must not 
stand unchallenged. He writes: 

“This, then, is the generalized procedure for 
solving a traverse (either-open end or closed). 
Areas are usually obtained by the DMD method. 
With computer programs storing lengths and 
bearings, areas are generally calculated auto- 
matically, since closed traverses have to be 
solved. Programs storing coordinates need to 
solve unknowns between starting and ending 
coordinates so the obtaining of area is optional. 
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COMMENT AND DISCUSSION 


When area is required obviously a closed trav- 
erse must be solved.” (Emphasis added.) 

Please permit me to quote from “Technical 
Standards for Property Surveys,” officially 
adopted by the American Congress on Survey- 
ing and Mapping, SurveyING AND Mappinc, 
July-September, 1946. 


“III. COORDINATE SURVEYS AND BASE 
TRIANGULATION SYSTEMS 

“The use of the coordinate survey systems of 
the U. S. Coast and Geodetic Survey and the 
U. S. Geological Survey is to be encouraged in 
all states. 

“The establishment of secondary triangulation 
systems tied in and properly related to such co- 
ordinate systems is also recommended. 

“Wherever available, within reasonable dis- 
tances, every land survey is to be connected with 
two or more monuments of the main or secondary 
triangulation system; and the maps of such survey 
shall show the correct verified coordinates of such 
monuments and of at least two of the monu- 
mented corners of such survey.” 


It seems completely incongruous that a paper 
which treats the most modern of tools should at 
the same time by implication recommend com- 
putations by the obsolete, traverse-closure 
method as opposed to controlled coordinate com- 
putations. The establishment of a coordinate 
system, even if arbitrarily chosen for the job 
at hand, means that any point which has been 
assigned coordinates is instantly, intimately re- 
lated to every other point in the system, not 
merely by means of a circuitous traverse such as 
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Mr. Jacoby is often required to follow. Once 
you have solved a course and have established 
the relationship between the two end points, it 
seems to me unthinkable that the same course 
must be computed again and again every time 
it happens to fall in the path of a necessary 
traverse closure. 

For what purpose does Mr. Jacoby “generally 
calculate automatically” the area of every closed 
traverse, which may often be simply a tool to 
an end, not a figure at all in terms of the re- 
quired final plat? The antiquated DMD 
method was doomed to a slow death over a half 
century ago, only to be resurrected now in an 
article whose title implies the very latest in 
techniques. Professor J. B. Johnson, in his 
text “Theory and Practice of Surveying,” ex- 
plained area solution by “Criss Cross Coordinate 
Multiplication” in 1890. Using this method it 
is OBVIOUSLY not necessary to again solve a 
known closed traverse simply to calculate its 
area. Once the lot corners are known, its area 
is readily available if desired. 

Mr. Jacoby might profit, as many of us have, 
by carefully browsing through the excellent 
literature of ACSM and other organizations. In 
doing so, he may notice that Dr. W. J. Eckert 
presented a paper in June 1950, “Electronic 
Calculators and Their Application to Surveying 
and Mapping” which implicitly assumed the 
use of a grid without bothering to discuss it. 
Let us please have more papers on this subject, 
but let us go forward in our philosophy, not 70 
years or more to the rear! 


A CORRECTION 


Wa.po G. Smirn*—Reference is made to the 
last paragraph of Colorado Section news, under 
the heading “Congress News,” page 402 of the 


* Secretary-Treasurer, Colorado Section, 


ACSM. 


September 1961 issue of SuRvEyING AND Map- 
PING. 

We call your attention to an error of the fol- 
lowing nature. The increase of 250 percent 
should read 150 percent. We take full respon- 
sibility for this error inasmuch as our arithmetic 
was a little bit shaky at the time. 


ACIC Technical Report on Scribing Rewritten 


The Aeronautical Chart and Information 
Center has completed a rewrite of its Technical 
Report No. 3, on the subject of scribing as em- 
ployed in chart production. Originally pub- 
lished in 1952 as “Etching or Engraving on 
Vinylite,” and revised in 1955 with title changed 
to “Engraving on Coated Vinylite,” it has now 
been brought completely up to date and _ re- 
titled “Scribing on Coated Plastics.” The new 
text is an adaptation of ACIC’s portion of Part 


II, “Seribing Applications in the U. S. Govern- 
ment Agencies—Aeronautical Chart and In- 
formation Center,” issued by ACIC in October 
1960 as a contribution to the “Report on Scrib- 
ing” of the Inter-Agency Committee on Nega- 
tive Scribing. 

ACIC Technical Reports are for sale to the 
public by the Office of Technical Services, Tech- 
nology Division, U. S. Department of Com- 
merce, Washington 25, D. C. 
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News of Related Organizations 


min 


Georgia Association of 
Registered Land Surveyors 


We are in receipt of a copy of the Septem- 
ber 1961 issue of Field Notes, the official jour- 
nal of the Georgia Association Registered Land 
Surveyors. Field Notes used to be a very 
modest mimeographed publication, but it has 
now stepped out as a 16-page, 6* 9, slick paper 
publication of which the GARLS may well be 
proud. The publication now carries adver- 
tising, and information as to space available 
may be obtained from R. H. Davis, Jr., 326 
East Paces Ferry Road, N.E., Atlanta 5, Geor- 
gia. The editor of Field Notes is C. T. Holl- 
aday, 1607 Fearn Circle, N.E., Atlanta 19, 
Georgia. 

From a brief study of this issue (Vol. 1, No. 
1) it appears that the make-up of future issues 
will include the following repetitive items or 
departments: “GARLS  President’s Letter,” 
“Lawyers’ Notes” (Courtesy of Real Estate 
Section of The Atlanta Bar Association), 
“Minutes of Meetings,” special articles, news 
items, profiles, etc. 

Congratulations to the GARLS. 

Eprror 


Illinois Registered Land 
Surveyors Association 


The Illinois Registered Land Surveyors 
Association has produced and is distributing 
its “Directory of Illinois Land Surveyors for 
1961.” This 5%. *8%, 44-page, paper cov- 
ered publication seems to be somewhat out of 
the ordinary in some respects, and for this 
reason we have decided to quote the preface 
of the booklet as the best means of bringing 
out its unusual characteristics. This preface 
follows: 

The purpose of this directory is to provide the 
general public and those seeking surveying serv- 
ices a guide to the practicing property surveyors 
in Illinois. 

There are more than 900 persons registered as 
land surveyors in this state and a list of these 
names is available free on request from the De- 


partment of Registration and Education, Spring- 
field. However, many of these are not active nor 
available for property surveys. The names in- 
cluded in this directory were compiled from a 
questionnaire sponsored by the Illinois Registered 
Land Surveyors Association. It is entirely possi- 
ble than some men, qualified to practice, have not 
wished their names listed, though it is felt that 
this list is quite representative. 

Any act of land surveying in Illinois must be 
performed by an Illinois Registered Land Sur- 
veyor. All men listed in this directory are cur- 
rently registered. If a surveyor not listed herein 
is engaged for any type of land survey, he MUST 
be registered as a LAND SURVEYOR in Illinois 
and current for the present year. Anyone offer- 
ing to practice who is not so qualified should be 
reported to the Department of Registration and 
Education in Springfield or to the State’s Attorney. 

The Illinois Registered Land Surveyors Asso- 
ciation neither endorses or recommends the names 
listed nor implies disapproval for those not listed. 
This directory is intended primarily as a public 
service. Not all of those listed, by any means, 
are members of the Illinois Registered Land Sur- 
veyors Association, nor are all the members of the 
association listed in this directory. A current list 
of IRLSA membership will be found on page 40. 

In the alphabetical listing will be found the 
surveyor’s name, address, phone, Illinois Registra- 
tion number, the name of the firm he represents 
(when appropriate), the societies to which he 
belongs, the types of survey services he provides, 
and the area in which he is active. 

The geographical list was compiled from the 
questionnaires completed by the individual sur- 
veyors. No form of exclusion is intended or im- 
plied and any man may be fully competent to 
survey in any area. 

Corrections, additions, and comments will be 
welcomed by the secretary of IRLSA for improv- 
ing the 1962 Directory. We hope you find this 
directory useful. 


The Illinois Registered Land Surveyors As- 
sociation has announced plans for their 1962 
Conference to be held on February 12-14. 
As in the past, it will be in Champaign- 
Urbana on the University of Illinois campus. 
The affair is conducted with the assistance of 
the department of Civil Engineering. 

With a triple theme, “Control Techniques,” 
“Legislative Activities,’ and “Business Opera- 
tions,” the three days will be filled with a 
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NEWS OF RELATED ORGANIZATIONS 


stimulating program. Monday will begin with 
a paper describing the control necessary to 
attain a certain level of quality in survey tra- 
verses. This will be followed by discussions 
of celestial observations and of effectual mon- 
umentation. 

The annuai business meeting of the Illinois 
Registered Land Surveyors Association with the 
election of officers will be held on Monday 
evening. 

The surveyors liaison with the State legisla- 
ture will be the feature topic on Tuesday. 
The remainder of the day will be devoted to 
a panel discussion, workshops, and resolutions 
regarding the much-needed plat legislation. 
The panel will have members from the Bar, 
Title, and Recorders Associations. 

Everyone looks forward to the annual ban- 
quet which will be at the Urbana-Lincoln 
Motor Inn at seven on Tuesday evening. A 
good time will be had in the fellowship, old 
fashioned sing-song, and listening to the in- 
spiring message of the banquet speaker. 

The program Wednesday includes papers 
on map indexing and filing; tax records; ac- 
counting, invoicing, and collecting for surveyors; 
and other business problems. 

The attendance this year is expected to be 
much greater than before as the membership 
of the Illinois Registered Land Surveyors As- 
sociation has almost tripled in the past year. 

Again this year, exhibitors from the many 
instrument companies and other industries 
connected with surveying will be on hand to 
display the latest in equipment, supplies, and 
services. 

The ladies will have a fine social program 
planned for them by the ladies of the East 
Central Chapter. previous years there 
have been 15 to 20 wives accompanying their 
husbands, but this year it may be more like 
thirty. 

An announcement and the program both 
will be mailed out prior to conference, but 
those who wish specific information should 
contact the General Program Chairman, 
Charles S. Danner, 2404 East University 
Avenue, Urbana, Illinois. 


Texas Surveyors Association 


The Annual meeting and Short Course of 
the Texas Surveyors Association was sched- 
uled for October 23-26, 1961, at the Stephen 
F. Austin Hotel in Austin, Texas, with the 
first day being devoted entirely to the annual 
meeting, 
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Central New York 
Society of Land Surveyors 


‘ 


Peter P. Gursky sends in the above photo- 
graph of CNYSLS members (left to right) 
Ros Cull, Dave Grossman, Bill Rowell, Gus 
Christopherson, and Ovid White, “happily 
discussing the Third New York State-wide meet- 
ing of the Land Surveyors, to be held in 


Syracuse in February 1962,” at the 1961 clam- 
bake at Hinerwadels Grove, North Syracuse, 
N.Y. 

The October meeting of the Central New 
York Society of Land Surveyors was held in 
the Yates Hotel, Syracuse, N. Y., and opened 
by President Tarbell at 8:30 p.m. 

President Tarbell read letters from S. T. 
Snyder, Vice President of the N.Y.S. Associa- 
tion of Consulting Engineers; R. W. Sweet, 
Chief Engineer, N.Y.S. Dept. of Public Works; 
and Ignose Bosinski, President of the Niagara 
Frontier Land Surveyors Association, the latter 
in regard to the forming of an upstate N. Y. 
Section of A.C.S.M. It was decided that a 
meeting between representative groups of the 
two organizations should be held to further 
discuss this matter. 

The members present were in favor of 
having our society sponsor the third state- 
wide meeting of Land Surveyors February 
16 and 17, 1962—at the Yates Hotel. The 
General Chairman will be President Tarbell; 
Exhibits Chairman, Pete Gursky; and Program 
Chairman, Joel Phillips, with other chairmen 
to be appointed later. 

—Davin GrossMAN 
Secretary-Treasurer 


Wisconsin Society of 
Land Surveyors 


The University of Wisconsin Extension Di- 
vision, in cooperation with the College of 
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Engineering and the Wisconsin Society of 
Land Surveyors, scheduled their 13th Annual 
Surveyors Institute for December 6-8, 1961, 
on the Madison Campus of The University of 
Wisconsin. This annual Institute provides 
surveyors an opportunity to review and keep 
abreast of practical problems that confront 
them in their practice of Land Surveying. 

Some of the topics and guest lecturers for 
this session include: 

“Professional Status for Surveyors,” Ralph 
M. Berry, Professor of Geodetic Engineering, 
The University of Michigan, Ann Arbor, Mich- 
igan; 

“Care and Adjustment of Surveying In- 
struments,” Dan H. Harkness, W. & L. E. 
Gurley, Troy, New York; 

“The State Coordinate System,” Lansing G. 
Simmons, Chief Mathematician, Geodesy Di- 


SURVEYING AND MAPPING 


vision, U. S, Coast and Geodetic Survey, Wash- 
ington, D. C.; 

“Business Practices for Land Surveyors,” 
Joseph C. Schabacker, Associate Professor of 
Xommerce, The University of Wisconsin, 
Madison, Wisconsin; and 

“Solar Observations,” Leonard F. Hillis, 
Professor of Civil Engineering, The University 
of Wisconsin, Milwaukee, Wisconsin. 

The committee responsible for the program 
and all arrangements was made up of the fol- 
lowing: 

Eldon C. Wagner, Professor of Civil En- 
gineering, The University of Wisconsin; Leon- 
ard F. Hillis, Professor of Civil Engineering, 
The University of Wisconsin-Milwaukee; Fos- 
ter Curtiss, President, Wisconsin Society of Land 
Surveyors, Plymouth Wisconsin; and Edward 
O. Busby, The University of Wisconsin Ex- 
tension Division, Madison, Wisconsin. 


New Seismological Laboratory 


Construction of the Nation’s newest and most 
modern seismological laboratory has been com- 
pleted by the Coast and Geodetic Survey on 
land owned by the Isleta Indians near Albuquer- 
que, New Mexico. The laboratory will serve 
as the principal research and development center 
for earthquake studies and instrumentation in 
the Survey and provide a vital link in the vast 
program of locating earthquakes throughout the 
world. The laboratory will play an important 
role in the development of seismic instrumenta- 
tion, particularly strong motion equipment which 
is extremely important in engineering seismology 
and, in turn, gives data from which codes for 
the safe construction of buildings in earthquake 
areas are formulated. Experimental work to be 
done at the New Mexico site could prove to be 
very valuable in the perfection of a system for 
detecting artificial explosions. 

Much of the Nation was combed in the search 
for an area where a minimum of background 
noise was present. The Isleta Indian land con- 
tains a massive outcrop of solid granite that is 
exceptionally favorable to seismic studies. The 
instruments at the facility will be capable of 
magnifying earth motion a half million times or 


more, 
Leasing Indian land requires a number of 
official clearances which include concurrence by 


the Indian leaders themselves. U. S. Senator 
Dennis Chavez of New Mexico rendered valua- 
ble assistance in negotiating with Isleta Pueblo 
Governor Esquipula Jojola and his predecessor 
John Zuni, and with the Bureau of Indian Af- 
fairs-in obtaining the 673-acre tract for the labo- 
ratory. 

The facility, which will cost approximately 
$340,000 when fully equipped, is made up of 
seven buildings and two specially constructed 
vaults. The three principal buildings contain 
the instrumental research laboratory, the office, 
and the instrument shop—all fully air condi- 
tioned. The two vaults are about one-quarter 
mile distant from the buildings and located in- 
side the granite mountain at the end of 40-foot 
tunnels. Within these vaults some of the most 
sensitive seismographic equipment in the world 
will operate. The entire construction program 
was carried out under the technical direction of 
the Bureau of Indian Affairs at Albuquerque, 
New Mexico. 

A highly trained staff of seismologists and in- 
strument makers will man the laboratory under 
the direction of Herman J. Wirz, Jr., of Tuisa, 
Oklahoma. Personnel will commute from Albu- 
querque to the laboratory, a distance of approxi- 
mately 15 miles. 
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Election of Officers 
for 1962-63 Period* 


ACSM President, Brother B. Austin Barry, 
appointed the following Nominating Com- 
mittee: Roland H. Moore, W. B. Williams, 
and George C. Bestor, Chairman. This com- 
mittee deliberated in sessions at Phoenix, 
Arizona, during the ACSM Western Regional 
Conference, and, following established prec- 
edent and the provisions of the ACSM Con- 
stitution, in the best interest of balance and 
composition of our Board of Direction, pro- 
poses this single slate of candidates for the 
offices about to be vacated by expiring terms 

For President 
Walter S. Dix 
For Vice President 
James L. Bell 
For Directors 
Jon S. Beazley 
Curtis M. Brown 
Kenneth S. Curtis 
Tom Dillon 
Earle J. Fennell 
October. 21, 1961—for the committee 
Georce C. Bestor, Chairman 

All have been contacted and have indicated 
acceptance of responsibility and willingness 
to serve, 


* Annual Meeting through Annual Meeting. 


COMPOSITION OF PROPOSED ACSM BOARD 
OF DIRECTION 1962-1963 


Present ACSM 

Ovigia Location Division 
Dix (UK/US) PD. TVA All 

Ohio 
Bell Fla. Kans. P. 8. 
Barry N. Y. College Edue. 
Karo Nebr. <. USC&GS Control 
Bill N. HL. Mass. P. P.* PS-Ed. 
Clemens Mich. Mo. AcIc Cart. 
Emminizer Md. D.C. USC&GS Cart. 
Thorpe Ga. Va. Com'l. Instr. 
Beazley Ga. Fla. P. 
Brown Me. Calif. P. P. &. 
Curtis Ind. Ind. College Edue. 
Dillon Ark. Tex. Industry FP... 
Fennell N. D. <. USGS Topog. 


Plus Treasurer Hemple and Editor Rappleye. 


* Indicates private practice. 


Brief biographies of the candidates follow. 


WALTER 5S. DIX 


Walter S. Dix, born in England just before 
the turn of the century, received early educa- 
tion in technical drafting and machine design 
at British and American public schools, which 
was followed later by training in engineering 
through correspondence and university ex- 
tension courses. Practical experience was 
gained in the automotive industry, the glass 
and ceramic industry, and in river and harbor 
operations. In addition to his engineering 
and surveying experience, he has a rich back- 
ground in the graphic arts, having specialized 
in photo-mechanical-chemical process and 
equipment development for cartographic pro- 
duction and reproduction. 

From 1924 to 1932 he was a member of 
R. H. Randall & Co., Inc., geodetic and 
topographic engineers with city survey activities 
in some 22 cities, and the Randall Press, Inc., 
a precision map engraving and_ publishing 
plant. Before joining the Tennessee Valley 
Authority in 1935, he was Engineer of Field 
Surveys for the U. S. Civil Works Administra- 
tion and Federal Emergency Relief Administra- 
tion in Lucas County, Ohio, and for the City 
of Toledo. 

A civil engineer with the TVA, Mr. Dix 
is the Washington representative and_ liaison 
officer for the TVA’s Maps and Surveys Branch. 

A member of the American Society of Photo- 
grammetry, the American Geophysical Union, 
and a Fellow of the American Society of Civil 
Engineers, he is registered professionally as 
an engineer in Ohio and the District of Colum- 
bia, and also professionally as a surveyor in 
Ohio. 

He assembled the “Report on USA Sur- 
veying” for the ACSM for the New Zealand 
Conference in 1950. In 1952 he was selected 
by United Nations to write the “Report on 
Map Reproduction in USA” which was _pub- 
lished in World Cartography. He is chair- 
man of the Inter-agency Committee on Neg- 
ative Scribing of the Federal mapping agencies, 
and a member of several technical com- 
mittees on standards and symbolization in 
these related fields. He is ACSM member to 
the Committee on Cartography, Advisory to 
the Department of State, of the National 
Academy of Sciences—National Research Coun- 
cil. 
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He is a charter member of the American 
Congress on Surveying and Mapping and has 
served actively on the Publications, Member- 
ship, Annual Meeting, and Constitution Com- 
mittees. In 1950, he received Honorary Cita- 
tion from the Congress for “outstanding pro- 
fessional services rendered without remunera- 
tion to ACSM to advance aims and purposes 
of the profession and the public welfare.” He 
has served as Executive Secretary of the ACSM 
since 1946, and last year served as both Ex- 
ecutive Secretary and Vice President. 


JAMES L. BELL 


James L. Bell was born in Noma, Florida, 
October 2, 1917. On graduating from high 
school he followed various vocational pursuits, 
continuing his education in parallel with mis- 
cellaneous uncredited studies. From 1940 
through 1945 he was with the U. S. Corps of 
Engineers as an engineering aide and was 
responsible for surveying and survey calcula- 
tions. From 1945 to the present, as owner of 
the firm of James L. Bell & Associates, with 
principal office in Overland Park, Kansas, and 
a branch in Denver, Colorado, Mr. Bell has 
been seriously occupied with professional sur- 
veying and related operations. He is licensed 
as a surveyor in Missouri, Colorado, New 
Mexico, Utah, and Wyoming; and is licensed 
as an engineer in Kansas. He is a Past Pres- 
ident of the Kansas Society of Land Surveyors. 
An active member of the Property Surveys 
Division, he is a member of a FIG Commission 
and will represent the ACSM on FIG Com- 
mission VI in Vienna at the FIG meeting in 
1962. He was Chairman, Fees and Salaries 
Committee, PSD, ACSM, from 1956 to 1959 
and was the author of the published report of 
the Fees and Salaries Committee in 1959. He 
is a Past Chairman of the Property Surveys 
Division and is currently a Director of the 
ACSM, serving on the Board of Direction’s 
Professional Status Committee. 


JON S. BEAZLEY 

John S. Beazley, Tallahassee, Florida, is a 
native of Social Circle, Georgia, and has been 
actively engaged in surveying and mapping 
since 1937. After beginning as a rear rodman 
for the Georgia State Highway Department, 
he has worked for the Resettlement Administra- 
tion; General Land Office; AAA Service, U. S. 
Department of Agriculture; the U. S. Corps 
of Engineers; and for the last seven years has 
been head of the Photogrammetric Division, 
Florida Road Department. 


SURVEYING AND MAPPING 


Mr. Beazley attended North Georgia Col- 
lege, but stopped during the great national 
depression. He then went on to complete his 
education in civil engineering via the I.C.S. 
He served during World War II in the CBI 
as a Warrant Officer, Topo Specialist. He has 
served on the Advisory Council of the ACSM 
since 1953; four terms as Chairman, Survey- 
ing and Mapping Section, Florida Engineering 
Society; two terms on the Executive Com- 
mittee, Surveying and Mapping Division, 
American Society of Civil Engineers; is a 
Past President of an area chapter of the Florida 
Engineering Society, and is currently Chair- 
man of the Committee on Highways, American 
Society of Photogrammetry. 

He has written a number of papers on 
photogrammetry and cadastral and _ geodetic 
surveying. He invented and holds a_ patent 
on the Photo-Cartographer, a simple (low- 
order) projection stereoplotter. He is a reg- 
istered engineer in Florida and for the past 
several years has offered private consulting 
services to the Southeast and Caribbean area. 


CURTIS M. BROWN 


Curtis M. Brown was born in Maine on 
December 16, 1908, but has lived in San 
Diego, California, since June 1909. His father 
was a surveyor for the San Diego & Arizona 
Eastern Railway and for a utility company. A 
licensed land surveyor in California, he has 
been active in the American Congress on Sur- 
veying and Mapping, having served the Prop- 
erty Surveys Division as chairman of the Leg- 
islative Committee and as both Second Vice 
Chairman and First Vice Chairman of the 
Division. 

Perhaps he is best known to most of the 
members of the ACSM because of his writing. 
He is the author of two books, Boundary 
Control and Legal Principles and Boundary 
Control for Surveyors in California, and he 
has written several articles for SuRVEYING AND 
Mappine, as well as having been a steady con- 
tributor to its department, “ 
the Law.” 

For several years, Mr. Brown was a_part- 
time college instructor for various subjects, 
mainly the legal elements of property-line de- 
termination. As a partner in the firm of 
Daniels, Brown and Hall, he has been in private 
practice for 16 years. Writing and teaching 
have been in the nature of hobbies; his primary 
interest is in property surveying. He has ap- 
peared as a speaker at many of the annual 
surveyor’s conventions: Utah, Wisconsin, Illi- 
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nois, Michigan, Arizona, California, and Minne- 
sota. 

Mr. Brown attended San Diego State College 
for lower division work and graduated from the 
University of California in engineering in 1932. 
For his work on a thesis, “The Gas Lift,” and 
for a high scholastic grade average, he was 
awarded honors at graduation. He lettered 
in track. 

His two children are both attending the 
University of Arizona, one taking civil en- 
gineering. His wife is a well-known dog fan- 
cier and judge. He is president of a kennel 
club and a Past President of the San Diego 
Council of Civil Engineers and Land Surveyors. 


KENNETH S. CURTIS 

Kenneth S. Curtis was born and raised in 
Indiana and received his education in civil 
engineering from Purdue University, receiv- 
ing both the B.S. (1946) and M.S. degrees. 
He has always considered his specialization as 
surveying and mapping, has taught these sub- 
jects at Purdue during the past fifteen years, 
and has attained the rank of Associate Pro- 
fessor. He has taught courses in engineering, 
cartographic, geodetic, and photogrammetric 
surveying, both on campus and at summer 
surveying camp. He has authored several 
articles on these topics, including the compila- 
tion of films. 

It is his firm belief that teachers should 
have varied experience to teach these subjects. 
As a result, his experience has included a 
season’s work aboard the U.S.C. & G.S. Ship 
Explorer in Alaskan waters; work with Jack 
Ammann Photogrammetric Engineers of San 
Antonio, Texas; work with geodetic triangula- 
tion and leveling parties of the U.S.C. & G.S. 
in Indiana and New York; work in data reduc- 
tion with the R.C.A. Missile Test Project at 
Cape Canaveral, Florida; and many surveying 
and mapping projects of lesser magnitude. 

Mr. Curtis is an active member of the 
American Society of Civil Engineers (cur- 
rently serving as editor of News of the Sur- 
veying and Mapping Division of ASCE), 
American Congress on Surveying and Map- 
ping (currently serving as a director of the 
Control Surveys Division and formerly, in 
1956-57, as a Director of the ACSM), Amer- 
ican Society of Photogrammetry (currently 
serving as Chairman of the Education Com- 
mittee), American Society for Engineering Ed- 
ucation (in 1960, Chairman of the Surveying 
and Mapping Committee), American Geophys- 
ical Union, and the Society of American Mili- 
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tary Engineers. For several years he has been 
Executive Secretary of the Indiana Society of 
Professional Land Surveyors and has had re- 
sponsibility for organizing the annual meet- 
ings and editing the proceedings. 

He is currently on a year’s sabbatical leave 
and is studying geodetic science at The Ohio 
State University. 


TOM DILLON 


Tom Dillon was born in Arkansas, raised 
in Mississippi, and attended Louisiana State 
University for a time. However, for econo- 
mic reasons he dropped out of school and was 
working at various construction and subpro- 
fessional engineering jobs when drafted for 
the armed forces. 

During his period of military service he 
attended the University of Michigan and Missis- 
sippi State College, taking courses in civil 
engineering. After this he served with the 
Combat Engineers, both in the United States 
and on Okinawa. 

Upon discharge from the armed forces, he 
reentered Louisiana State University and se- 
cured a B.S. in Civil Engineering. Upon 
graduation he was affiliated with the Union 
Oil & Gas Corporation, Houston, Texas, as a 
draftsman. He progressed through succeeding 
steps as Construction Engineer, Design Engineer, 
and Land Surveyor and is now Assistant Chief 
Civil Engineer in charge of land surveying, 
design, and construction, as well as a Depart- 
mental Office Manager. 

Mr. Dillon is registered in Louisiana as a 
Professional Engineer and Land Surveyor and 
in Texas as a Professional Engineer and Public 
Surveyor. He has served the Texas Section, 
ACSM, in various capacities and ultimately 
served as Chairman. He is presently serving 
as Property Surveys Division Advisor for the 
Texas Section. As a member of the Texas 
Surveyors Association, he has held various 
officer positions and has just completed a term 
as president of the organization. 


EARLE J. FENNELL 


Earle J. Fennell, a native of North Dakota, 
graduated from the University of North Da- 
kota in 1933, with a B.S. in Civil Engineering. 
Prior to and at periods during his college years, 
Mr. Fennell was employed by the U. S. 
Geological Survey as an engineering aid. After 
graduation, he worked for the North Dakota 
State Highway Department for a short time 
as party chief in charge of preliminary high- 
way surveys. He then returned to the Geolog- 
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ical Survey. Until 1947 he was engaged in topo- 
graphic surveys in the central part of the United 
States. In January 1947 he was assigned to 
the headquarters office in Washington, D. C. 
Since that time he has filled progressively 
more responsible positions leading to his pres- 
ent position as Associate Chief Topographic 
Engineer. 

Mr. Fennell is a registered Professional En- 
gineer in the State of North Dakota. He is 
a member of the American Society of Civil 
Engineers and a Past Chairman of its Sur- 
veying and Mapping Division. He was recently 
appointed a member of the Task Committee 
on Professional Practice in Surveying and Map- 
ping, of the Committee on Professional Prac- 
tice of the ASCE. He is a member of the 
American Congress on Surveying and Mapping 
and a Past Chairman of its Topography Di- 
vision. He is also a member of the American 
Society of Photogrammetry and served 
on its Nominations Committee. 

Mr. Fennell was a delegate from the Sur- 
veying and Mapping Division, ASCE, to the 
“Conference on Basic Research in Civil En- 
gineering,” ASCE, held at George Washington 
University in 1958. He is the author of several 
articles on various aspects of surveying and 
mapping which have been published in various 
technical journals, including SuRvEYING AND 
MapPina, 


Colorado Section 


The Colorado Section, ACSM, met Septem- 
ber 12, 1961, in the auditorium in Building 25 
of the Denver Federal Center. The meeting 
was called to order by Chairman Louis S. 
Soreide at 7:40 p.m. There were 25 members 
in attendance. In the absence of Secretary- 
Treasurer Waldo G. Smith, the chairman re- 
quested Edwin O, Windham to act as secretary. 

After the transaction of some routine business, 
Chairman Soreide welcomed back those mem- 
bers present after the summer vacation. He ex- 
pressed his appreciation for the attendance to 
date at regular meetings and lectures, and asked 
each one present to urge others to attend the 
remaining lectures in the series. The ACSM 
Regional Meeting in Phoenix in October was 
announced, The meeting was then turned over 
to the program chairman, 

Edwin O. Windham made a brief announce- 
ment concerning the lectures for the second half 
of the year and urged all present to try to get 
others to attend. He then introduced the 
speaker, Stanley M. Borell, C.E., of the U. S. 
Geological Survey, who gave an interesting, in- 
formative, and illustrated talk on “Photogram- 
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metric Equipments and Their Uses.” Ques- 
tions, answers, and discussions were interjected 
with the showing of nearly every slide. 

The chairman requested the membership to 
offer suggestions to J. Turner, chairman of the 
committee on nominations, for officer candidates 
for 1962. 

—E. O. WinpHAM 


Acting Secretar) 


In lieu of an evening meeting of the Colorado 
Section, ACSM, on October 31, 1961, arrange- 
ments were made to tour the U. S. Geological 
Survey Photographic Laboratory in Building 25 
of the Denver Federal Center during the after- 
noon of either October 31st or November Ist as 
best suited the convenience of individual mem- 
bers. 

A dinner meeting was planned for November 
13, 1961, at the Holland House, Golden, Colo- 
rado, the program to include reports from the 
Western Regional Conference in Phoenix and 
the introduction of officer candidates for 1962. 

Note.—The above is based on an announce- 
ment of these meetings which was sent out under 
date of October 24, 1961. —EpITor 


Texas Section 

The Texas Section, ACSM, enjoyed a social 
hour and banquet, held a business meeting which 
amended its bylaws, and enthusiastically re- 
ceived a technical paper on photogrammetry on 
September 22, 1961. Forty members and guests 
enjoyed this evening of fellowship and study at 
the Lamar Hotel in Houston from 6 to 9:30 p.m. 

Membership of the Section is now 196. New 
members attending their first meeting were J. E. 
Willingham and William F. Forrest. 

The bylaws change provides for the nomina- 
tion of one candidate for each office of the 
Section, in lieu of two, by the Nominating Com- 
mittee, customarily composed of Past Chairmen 
of the Section. 

An_ excellent and well-received paper on 
Photogrammetry” was presented by Pliny Gale, 
President of Jack Ammann, Inc., of San An- 
tonio, Texas. 

Interest in the Western Regional Meeting 
in Phoenix, Arizona, and the Short Course and 
Annual Meeting of the Texas Surveyors Associ- 
ation in Austin, Texas, is high in Houston. Both 
meetings are to be held in October. 

Chairman Walston announced that plans are 
being made for a joint meeting of the Texas 
Section, ACSM, and the Gulf Coast Chapter, 
T.S.A., on December 15, 1961. It will be the 
Annual Meeting of the Section, at which time 
results of the election of officers of the Section 
will be announced. In recent years, it has been 
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the custom to invite the ladies for this meeting. 

A hundred members and guests are expected to 
attend. 

—Honce E. Mason 

Acting Section Editor 


Epitor’s Notr..—In the letter transmitting the 
above, Mr. Mason wrote: “I’m substituting this 
one time for Forrest Daniell who recently under- 
went surgery but is now recuperating at home. 
We expect him to be back in circulation soon.” 


St. Louis Section 


A meeting of the officers, directors, and com- 
mittee chairman of the St. Louis Section, 
ACSM, was held on September 18, 1961, at 
which time plans for Section activities for the 
coming year were discussed and reports of of- 
ficers and committees were presented. 

Among the items in the minutes of the meet- 
ing the following have been selected as of most 
general interest. 

It is proposed to issue the Section’s News- 
letter four times during the year. 

The Control Surveys Committee will expand 
its scope by including geodesy and geophysical 
fields since there are no professional societies 
active in these fields in the St. Louis area. This 
expansion will serve the membership as the focal 
point for control activities concerning USAF 
Aerospace Cartography. The possibility of es- 
tablishing a standing committee on Aerospace 
Cartography is being explored. 

The Chairman recommended that technical 
committees should compile expository papers on 
their technical activities to be submitted for 
publication in SURVEYING AND 

—Eprror 


The St. Louis Sections of the American Con- 
gress on Surveying and Mapping and the Amer- 
ican Society of Photogrammetry will be hosts 
for the 1962 Regional Meeting of the ACSM 
and the 1962 Semiannual Meeting of the ASP. 
This combined event will be held at the Chase- 
Park Plaza Hotels in St. Louis, Missouri, Sep- 
tember 9-14, 1962. Cordial invitation extends 
to ACSM and ASP members and their friends to 
discover a new “Spirit of St. Louis” through a 
most interesting program of technical sessions, 
exhibits, an? social activities. 


North Carolina Section 
A joint meeting of the North Carolina Sec- 
tion, ACSM, and the PS&M Functional Section, 
PENC, was held at 7:30 p.m., September 19, 
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1961, at Holiday Inn, Salisbury, N. C., with 16 
members and guests attending. Ben L. Smith, 
Jr., Chairman, NCS, presided. 

R. D. Stout, Chairman, PS&M Functional 
Section, PENC, arranged the program for the 
evening and introduced N. Glenn Walker, of 
Greensboro, N. C., who spoke concerning the 
precision of surveys. He discussed the “Manual 
of Land Surveys” with special reference to the 
role that engineers and land surveyors play in 
the surveying of property. The question was 
raised by members present concerning County 
Exemption from the Uniform Map Law. Much 
discussion of this question followed. The con- 
sensus was that, just because the various coun- 
ties are exempt from the map law, surveyors 
should not consider themselves exempt also. 

It was voted unanimously by the members 
present that the next regularly scheduled meet- 
ing should be held in two sections: the first with 
the North Piedmont Chapter of the PENC in 
Greensboro on November 20th; the second with 
the Western Carolina Chapter in Asheville, No- 
vember 21st; to hear Frank Riley of Park Aerial 
Surveys discuss aerial photography as it applies 
to our present day matters in the fields of land 
surveying and engineering. This arrangement 
will permit members in the central and eastern 
part of the State to attend the Greensboro 
meeting and those in the western part of the 
State to attend the meeting in Asheville. 

—Date J. 


Secretary 


Kansas City Section 

The Executive Board of the Kansas City Sec- 
tion, at a meeting held July 25, 1961, discussed 
and recommended that the Section dues be 
raised to $2.00 per annum and that the name of 
the Section be changed to “Heart of America 
Section” to be more inclusive, area-wise, for 
the membership. The Board believed that with 
annual dues of $2.00 the costs incidental to the 
operation of the Section can be better met. 
Postage and stationery just about use up the 
dues at the $1.00 rate. The dues raise would 
become effective for new members immediately 
upon acceptance by vote of the membership. 

As invitations to membership will be tendered 
to interested parties outside the metropolitan 
area of Kansas City, it is believed that to better 
identify the area in which the members reside 
the Section name should be changed. 

The constitution requires that these two 
changes be voted upon and accepted by the 
members of the Section. A ballot to be used 
in voting on these two questions was circulated 
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to the membership of the Section. 

Daniel Kennedy, head of the USGS office in 
Rolla, Missouri, was scheduled to be the guest 
speaker at the September meeting. 


Norr.—We have not been informed as to the 
fate of the proposal to raise the dues, but, be- 
cause the ACSM Board of Direction, meeting in 
Phoenix, Arizona, during the period of the 
Western Regional Conference, approved the 
change of name for the Kansas City Section, the 
vote on that question in the Section must have 
been in the affirmative. The new name, offi- 
cially, is “Heart of America Section, Western 
Missouri-Eastern Kansas, of the American Con- 
gress on Surveying and Mapping,” but we re- 
serve the right to call it the “Heart of America 
Section, ACSM” in the pages of this Journal. 

—Enprror 


Southern California Section 


A copy of the A-C-S-MEMO, bearing the 
date of October 1961 and emanating from the 
Southern California Section, ACSM, has arrived. 
This is apparently a new form of newsletter for 
the SCS. It contains an announcement of the 
Western Regional Conference in Phoenix; an 
announcement that the Membership Committee 
is working on a roster to be brought out in an 
attractive format; an announcement of the con- 
vention of the Professional Engineers of Oregon, 
November 10—11, 1961, to which an invitation is 
extended to ACSM members to attend; an an- 
nouncement of the December dinner meeting, 
with further details to be forthcoming; and, on 
the other side of the sheet, a short article on 
“Field Notes” which is a plea for great care and 
neatness in keeping field notes, with some sug- 
gestions as to how this can be accomplished. 

—Eprror 


Oregon Section 


The annual meeting of the Oregon Section, 
ACSM, was held September 23, 1961, at the 
Marion County Courthouse in Salem, Oregon, 
and included an afternoon technical session and 
an evening dinner and business session. 

After the registration, which began at 1:30 
p-m., and a pre-conference get acquainted pe- 
riod, the meeting was called to order at 2:00 
p-m., by Chairman H. Bruce Schminky. 

A motion picture film with sound, entitled 
“Petroleum Exploration” and furnished by the 
Shell Oil Company, was shown. It covered the 
techniques of oil exploration from the earliest 
days of oil seeps to present day methods using 
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sound reflection. The film was informative, in- 
teresting, and was well received by the mem- 
bership. 

Robert Smith of the Union Title Company 
could not be present because of illness. In his 
place, Mr. Simpson, a mathematician, now at- 
tending Willamette University, gave an explana- 
tion and demonstration of a unique solution of 
the three-point problem that can be readily 
solved in the field without the use of the calcu- 
lator, but adapted to slide rule methods. In 
general his solution may be explained briefly as 
follows: Prior to going out, he would scale grid 
coordinates from a map, using such features as 
road intersections, etc., and exactly solve the 
three-point problem from at least three triangu- 
lation stations that he expected to be visible from 
the occupied position at or near the scaled point. 
He then observes the angles between the stations 
and the differences between the observed angles 
and those of the exact office solution are very 
small and can be solved by triangles, using the 
trigonometric functions, to obtain the short sides 
of the triangles very exactly. The functions for 
obtaining the long sides are very nearly 1.00. 

Mr. Simpson, after the completion of his talk, 
answered questions and appeared to be well 
versed in the sometimes difficult task of obtain- 
ing a location by the three-point method. 

At 3:00 p.m., the company adjourned to the 
courthouse lawn for a demonstration of the 
Electrotape by John Keeley. Mr. Keeley ex- 
plained that Clackamas County had purchased 
the instrument, at a cost of approximately 
$16,000, for use in a resurvey of the county. 
This county has some of the oldest General Land 
Office surveys in the west, some dating back to 
about 1836. Mr. Keeley also demonstrated the 
use of small radios in surveying, exploring the 
limitations and general advantages over visual 
signals between the instrumentman and the rod- 
man or chainman working at a distance. 

At 4:00 p.m., J. Wesley Kuarsten, Planning 
Consultant for the Mid-Willamette Valley Plan- 
ning Commission, spoke on “General Principles 
of Planning.” He illustrated his talk with black- 
board drawings, and reviewed general planning 
trends, beginning with the block or grid system 
and illustrated modifications, the lengthened 
blocks, and finally the possible return to alleys 
or courts to provide access to the rear of lots. 
His talk was interesting, emphatic, and, of 
course, as all planning commission activities do, 
provoked a great deal of discussion. 

Ted Watson of the Oregon State Water Re- 
sources Board spoke on “Oregon State Mapping” 
and presented the Advisory Committee report 
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prepared for presentation to the State Legisla- 
ture. He pointed out that it will require 735 
sheets to complete the topographic mapping of 
the State of Oregon, and his committee is rec- 
ommending that the State provide funds to be 
matched by U. S. Geological Survey funds to 
accelerate the mapping program and looking 
toward its completion in 15 years. The total 
cost to the State and the Federal Government 
would be in excess of $10,000,000. 

At 5:00 p.m., the meeting adjourned and the 
Board of Direction held a short session for gen- 
eral discussion. The evening session began at 
5:40 p.m., at Monks Supper Club, with a social 
hour. After the dinner was finished at 7:30 p.m., 
several informal speeches were made from the 
floor. 

Owen Smith, being the oldest surveyor pres- 
ent, and Scotty Graham, for this faithful en- 
deavors in behalf of the Oregon Section, were 
voted honorary members. Mr. Smith gave a 
short talk concerning his experiences as a sur- 
veyor in Oregon. 

The business session began at 8:00 p.m. 
Chairman Schminky calied on the Tellers Com- 
mittee, Steve Strylewicz and Kermit Epps. 
They announced the results of the balloting 
which elected the following officers: 

Chairman—A. D. Graham 

Vice Chairman—Glemn Tyler 

Secretary-Treasurer—R. Wilson Hutchison 

Editor—Chester Stuart 

Directors—Bert Mason, Jr. (Northwest Ore- 
gon) and Norman Harroun (Eastern Oregon). 

Francis E. Waggoner, Secretary—Treasurer, 
then gave the financial report and a brief resumé 
of the activities of the past year. 

Final adjournment came at 9:15 p.m. 

Francis WAGGONER 
Secretary-T reasurer 
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Read and heed (especially the last half) the 
“Editory Yell”’—Surveyinc AND Mappine, June 
1961, Vol. XXI, No. 2, page 261. There is lots 
of room for improvement yet. ~Eprror 


Deaths 


William R. Boothe of Greensboro, N. C., a 
brother of Zilmon J. Boothe, Jr., of San Antonio, 
Texas, was one of four victims of the crash of a 
private plane near Roanoke, Virginia, on August 
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30, 1961. The other victims were Boothe’s wife. 
the former Helen Cunningham; J. H. Cunning- 
ham, Jr.; and his wife, the former Margaret 
Saunders of Rocky Mount, N. C. Cunningham 
and Boothe were officials of Boothe, Inc., an 
aerial survey firm. Mr. Boothe lived in San 
Antonio, Texas, until about 1941 and was em- 
ployed by Kargl Aerial Survey Co., and Edgar 
Tobin Aerial Surveys. 


Clarence A. Shelton, a geodesist with the U. S. 
Coast and Geodetic Survey, died at the George 
Washington University Hospital in Washington, 
D. C., on August 4, 1961, at the age of 59. 

Prior to his death Mr. Shelton had become 
Chief of the Survey’s Horizontal Control Sec- 
tion. This assignment followed almost 25 years 
of survey work in the field. His field accom- 
plishments included pioneering work in the use 
of electronic surveying equipment, notably the 
Geodimeter, and other highly specialized obser- 
vations in geodetic and astronomic work. 

Mr. Shelton was born in Lim Rock, Alabama; 
attended the Wills-Taylor Preparatory School 
in Huntsville, Alabama, and the University of 
Cincinnati; and received his B.S. degree in civil 
engineering from the University of Alabama in 
1931.0 

He is survived by his wife, Mary Brown Shel- 
ton, 3022 Porter Street, N.W., Washington, 
D. C., and three brothers: Sidney, Detroit, 
Michigan; Horace, Huntsville, Alabama; and 
Captain George Shelton, a retired Coast and 
Geodetic Survey Officer, now living in St. Louis, 
Missouri. 


David C. Boswell, 793 East Drive, Oradell, 
N. J., died October 7, 1961, at the age of 67. 

Formerly with the New Jersey State Highway 
Department, Mr. Boswell, in 1924, founded the 
Boswell Engineering Company, Ridgefield Park, 
N. J., and at the time of his death was Chief 
Consultant for that company. He was Village 
Engineer for Ridgefield Park for 35 years. He 
was responsible for much of the engineering 
work on the Vermont portion of the Interstate 
Highway System and was a consultant on the 
New Jersey Turnpike, the Garden State Park- 
way, and the New York State Thruway. 

In addition to his membership in the ACSM, 
Mr. Boswell was a member of the Society of 
American Military Engineers and the Vermont 
Society of Engineers; a life member of the Engle- 
wood Yacht Club; a past president of the Ridge- 
field Park Rotary Club; a former director of 
the New Jersey Society of Professional Engi- 
neers; a member of the Hackensack Golf Club, 
and a 32° Mason. 
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He is survived by his wife, Anna; two sons, 
Howard L., and David J., who now operate the 
engineering firm founded by their father; six 
brothers, one sister, and seven grandchildren. 


Personals 
Porter W. McDonald, Jr., recently product 


manager of surveying equipment for the Eugene 
Dietzgen Company, has been named chairman 
of the civil engineering technology program of 
the Ohio College of Applied Science, Cincin- 
nati, Ohio. 


William Shofnos, Assistant Chief, Marine Data 
Division, Coast and Geodetic Survey, has been 
designated as a Member for the United States 
of the Pan American Institute of Geography 
and History. 


Donald B. Clement, who started his cadastral 
engineering career in August 1910, retired from 
active duty with the Bureau of Land Manage- 
ment, Department of the Interior, on August 
19, 1961, the 5lst anniversary of the date he 
commenced work with the former General Land 
Office. At the time of his retirement, Mr. 
Clement was Chief, Division of Engineering, 
Bureau of Land Management. 

During these many years he advanced suc- 
cessively through the several phases of the field 
and office activities of the cadastral work of the 
Bureau. In recent years he has devoted much 
time to the solution of problems incident to the 
administration and development of the resources 
of the Outer Continental Shelf. 

In 1957 he was given the Distinguished Serv- 
ice Award, the highest award of the Department 
of the Interior. 

Mr. Clement has taken an active interest in 
the work of the American Congress on Survey- 
ing and Mapping. He is well known to many 
through his attendance at the annual meetings, 
as well as several regional, State, and special 
meetings of the Congress and the presentation 
of papers at those meetings. He intends to 
maintain his home in Washington, D. C., and 
preserve his professional contacts. 


Professor James H. Lucas has been in Cam- 
hodia during recent months on an inspection 
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tour of a highway built there with U. S. aid 
under the I. C. A. The highway is failing and 
Uncle Sam wants to know why. For further 
information on the subject, see Engineering 
News-Record, June 29, 1961, page 20. 


Professor Kenneth S. Curtis is on a sabbatical 
leave from Purdue University for the academic 
year 1961-62 and is studying geodetic surveying 
and photogrammetry in the Department of Geo- 
detic Science at the Ohio Siate Universtiy. 

Paul Blake, Chief, Photogrammetry Section, 
Topographic Division, Rocky Mountain Area, 
U. S. Geological Survey, has left for a two-year 
duty in Quetta, West Pakistan, where he will 
set up a photogrammetric operation for the 
Pakistanian Government. 


Walter D. Lambert, retired Coast and Geo- 
detic Survey mathematician, of Canaan, Con- 
necticut, while on a visit to Washington in late 
October, was set upon and severely beaten in an 
attempted robbery. 


Director Nelson C. Clark of the St. Louis Sec- 
tion, ACSM, is president of the Missouri Coun- 
cil of Geographic Education. Vice Chairman 
Robert H. Kingsley was scheduled to address 
the 16th Annual Meeting of the American So- 
ciety of Quality Control, November 19-20, 1961, 
on a topic dealing with statistical inferences. 


Colonel Lawrence E. Schick, Professor and 
Head ‘of the Department of Earth, Space, and 
Graphic Sciences of the United States Military 
Academy, retired in the rank of Brigadier Gen- 
eral on September 28, 1961, after 42 years serv- 
ice, the last 15 years as Professor at the Academy. 


Among several changes in management of 
Aero Service Corporation, Virgil Kaufman be- 
comes chairman of the board, with executive 
powers, and Harry Burchett has been named 
director of all Aero Service subsidiaries at home 
and abroad. 


Ronald A. Caton who is with the S. E. Radia- 
tion Health Facility of the U. S. Public Health 
Service is leaving in January 1962 for an assign- 
ment to Antarctica and will be there for ap- 
proximately a year. 


PLAN TO ATTEND THE 1962 ACSM-ASP 
COMBINED MEETINGS AND EXHIBITS 
SHOREHAM HOTEL, WASHINGTON, D.C., MARCH 11-17, 1962. 


See pages 547 & 548 for further information. 
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ALINN, Alphonse, J 


NEW MEMBERS 


, 1737 Mapleview Dr., Cleveland 
31, Ohio—Civil Engineer, Sam W. Emerson Co, 


ALLEN, James N., 5568 Cleves-Warsaw Pike, Cin- 


cinnati 38, Ohio 


ALMQUIST, John R., 5413 31st St.. N.W., Wash- 


ington 15, D.C. S.C. and G. Sur- 


vey 


Cartographer, I 


ALVAREZ, Juan, 226 N. Guilford Dr., San Antonio 


. Texas—Cartographic Technician, San An- 
tonio Field Office, Army Map Service. 


ANGEL, James H., 8217 Brookpark Rd., Cleveland 


29, Ohio—Surveyor and Engineer, Davis, Angel, 
Boor Co. 

APPLEGATE, James W., R. F. D. 2, Mechaniesburg, 
Pa.—Field Supervisor, Buchert, Horn, Ine. 


ATTEBERRY, T. T., 124 W. First St., Biloxi, Miss. 


—Owner, Coast Survey and Planning Service 

BAKER, William H., Delaware State Highway Dept., 
152 S. State St., Dover, i Map 
Draftsman 

BERRYMAN, J. F., 5922 Long Meadow, Houston 33, 
Texas—Jr. Surveyor, Shell Oil Co. 

BARKER, Harold J., Jr., 2801 Revere Blvd., Brig- 
antine, N, J.—State Topogr: iphic Engineer 

BESSON, Charles L., Jr., 1409 Donahue Ferry Rd., 
Pineville, La.—Land Surveyor, F. Joseph, <As- 
sociated Engineers 

BEWICK. Robert D., Jr., Delaware State Hwy. 
Dept., 152 S. State St., Dover, Del.—Vlanning 
Engineer 

BIGELOW, Paul, 98 S. Main St., Waterbury, Vt.— 
Land Surveyor 

BLANCHAR, John E., 3316 Belmont Rd., Louisville 
8, Ky.—Chief, Surveys Branch, Louisville Dis- 
trict, Corps of Engineers, U. S. Army 

BOLENDER, Bernard J., Jr., 687 Madison Ave., 
Lindenhurst, N. Y. 

BOUILLON, Edwin J., Jr., 3700 S3rd St., Sacra- 
mento 20, Calif.—Party Chief, Division of Beaches 
& Parks, State of California 

BOUNDS, James E., Lumberton, Miss. 
veyor 

BOWE, Leonard M. M., P.O. Box 391, Nassau, Ba- 
hamas—Land Surveyer, Aranha and Chee-A-Tow, 
Ltd. 

BOWER, Richard 8., 2700 Polk St., Apt. 8, San 
Francisco 9, Calif.—Surveyor, Pacific Gas and 
Electrie Co. 

BRANTLEY, H. L., 54 Radcliff Rd., Springfield, Tl. 

-Aerial Surveys Engineer, Div. of Hwys., State 
of Illinois. 

BRANTLEY, Kirby H., 3624 Figueroa Dr., San 
Leandro, Calif.—Land Surveyor, Pacific Gas and 
Electric Co. 

BRAUN, William J.. 3908 Covington Rd., South 
Euclid 21, Ohio—Engineer, William J. Braun 
and Associates 

BROCKMAN, William H., 1062 Helen Ave., Yuba 
City, Calif.—Surveyor, Corps of Engineers, U. 8. 
Army 

BROWN, Horace L., 135 N. 21st St., Newark, Ohio 
—Civil Engineer, City of Newark 

BURNS, Mrs. Betty G., 8208 Mercier, Kansas City 
14, Mo.—Cartographic Technician, Army Map 
Service 

BURNSTINE, Monroe, Moe-Bet Mobile Manor, Route 

tox 52, Moline, Ill—Surveyor, DeLeum, Cather 
and Co, 

BURRAS, Arthur L., North Fairfield, Ohio—Regis- 
tered Land Surveyor, Arthur Burras and As- 
sociates 

BUSBY, Sidney R., 2566 Westminster Ave., Salt 
Lake City, cngineer, Mountain Fuel Sup- 
ply Co. 

CALDWELL, Norman C., 217 E. 13th St., Box 372 
Mio, “‘hief, Michigan State High- 
way Department 


Land Sur- 
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CALLAG es. Henry R., 825 N. Broadway, Santa 
Ana, Calif -—Title Engineer, Security Title In- 
surance Co. 

CAMERON, Robert E., 118 Coronation Dr., Dedham, 
Mass.—Surveyor and Engineer, Manager, Harry 
R. Feldman, Ine. 

CARNEGIE, Orris, Linn County Surveyor, Court 
House, Albany, Ore.—County Surveyor, Linn 
County 

CHAMPION, D. F., 410 Drew St., Houston 6, Tex. 

CHEATHAM, Ben F., 739 Pitt St.. Mt. Pleasant, 
S. C.—Civil Engineer and Land Surveyor 

CIRCLE, John, 187 Sinsbury Dr., Worthington, 
Ohio—Engineer and Surveyor 
COLE, Homer A., 246 E. 305th St., Willowick, Ohio 
— ‘ivil Engineer and Surveyor 

COLES, Melvin W., 32 Anacostia Rd., N.E., Wash- 
ington 19, D. C.—Cartographer, U. 8S. N. Hydro- 
graphic Office 

COLLAG AN, Edward H., Jr., 30 Glover Ave., Quincy 
A, . Mass.—Student Engineer, Town of Weymouth, 

lass. 

COLLIER, Earnest J., Route 1, Ripley, Miss.—Sur- 
veyor, Tippah County 

COMPTON, Jack C., 10508 Shoshone Ave., Granada 
Ilills, Calif.—Surveyor, Fairchild Aerial Surveys, 
Ine. 

COPELAND, Alton E., P. O. Box 1188, Houston 1, 
Texas—Surveyor, Houston Pipe Line Co. 

COURTRIGHT, Fred V., 433 4th St., N.. St. Peters- 
burg, Fla.—-Surveyor—Engineer, Honnicutt and As- 
sociates, Ine. 

COVEY, = 


Prudential Bldg., Buffalo 2, 


commen Charles Jr.. 78 Glendale Place, 
Port Chester, N. Y¥.—Land Surveyor, Philip W. 
Genovese and Assoc iates 
CRAMPTON, Laurence H., P. O. Box 430, Monti- 
cello, Fla.—Manager Tungston Plantation 
CURLEY, John J., 115 Moody Ave., Fairfield, Conn. 
Party Chief, Town of Trumbull 


DAILEY, John E., 12508 Marston Ave., Cleveland 
5, Ohio—Survey or in Training, The East Ohio 
Gas Co, 

DAKIN, A. H., Keystone Bldg., Mill Valley, Marin, 
Calif.—Land Surveyor, Comstock Engineering 

or Me Rion E., 171 Durazno Way, Menlo Park, 
Calif.—Regional Manager, Aero Service Corp. 

DARLING, Edward L., R. F. D. 4, Binghamton, N. 
Y.—Civil Engineer, MeFarland and Johnson 

DAVIS, Alex. L., P. O. Box 25, Gilchrist, Tex.— 
Construction Inspector 

DAVIS, John A., 208 S. Walnut St., Bucyrus, Ohio 

Registered Engineer and Surveyor 

SON, John 412 Main St., Madison Heights, 

arty Chief, C. H. Kirkland @ ‘ampbell Co. 

DeBELLA, Salvatore J, 
pauge, N. Y.—Office 
Corp. 


2 Hoffman Lane, Haup- 


‘ngineer, Industrial Rayon 


DEBESIS, John J., 4255 99th Cleveland 5, 
Ohio—Chief Engineer, Catholic Cemeteries 
sociation 


DEFREESE, Roy, Poplarville, Miss.—Land Surveyor 
DORE, Richard F., 119 Belmont Ave., Ottawa’ 1, 
Canada—Chiet of Surveys, National Capital Com- 
mission 


DOSKINS, Eriks, 1010 East 17th Ave., Apt. 10, 
Denver 18, Colo.—Civil Engineer, U. 8. Geological 
Survey 

EKCKHOLM, Richard J., 10223 Crenshaw Bivd., 
Inglewood 4, Calif.—Chairman, Development Con- 
sultants, Ine. 


ELLIOTT, Michael S., 1438 Palm Dr., Oxnard, 
Calif.—Student, Ventura College 


FERRELL, Gordon 8., Pacific Gas and Electrie Co., 
Land Dept., 245 Market St., San Francisco 6, 


G 
id 
ad 
ns 
l 
a 
lic 
‘O- 
mn, @ 
ea, 
‘ar 
on 
he 
ate 
an 4 
- 
lan 
So- 
61, 
ind 
ind 
ary > 
en- 
my. 
of 
be- 


534 


Calif.—Supervising Field Engineer, Pacific Gas 
and Electrie Co. 

FERRIS, John P., 2814 Stratford Ave., Cincinnati 
20, Ohio—Land Surveyor and Engineer, Southern 
Railway Co. 

FISCHER, Valentine C., 2570 Cherry St., Toledo 8, 
Ohio—Engineer-Surveyor, Physics Dept., Central 
Catholic High Sehool 

FLETCHER, C. Harry, 351 Crestwood Ave., Akron 
2, Ohio—Engineer-Surveyor 

FLOWERS, Fred F., P. O. Box 238, Findlay, Ohio 
—lresident, Differential Company 

FODOR, James Robert, 718 North 3rd St., Toronto, 
Ohio—Surveyor, Ohio Edison Co. 

FRAVEL, Francis E., 1560 Marysville Rd., Dela- 
ware, Ohio—Surveyor, State of Ohio 

FRY, Clifton J., Jr., 2013 16th Rd., 8., Arlington 4, 
Va.—'ivil Engineer, U. 


GALLEGOS, Ernest E., Room 1305, Office of Chief 
of Engineers, U. 8S. Army, Washington 25, D. C. 
—FEngineer 

GAMA, George, 1909 Virginia St., Bakersfield, 
Calif.—Draftsman, Kern County Land Co. 

GARD, Harry D., 750 Furnace St., Elyria, Ohio— 
Civil Engineer, City of Elyria 

GASBARRE, Ray W., P. O. Box 157, Wooster, Ohio 
—Surveyor, Murphy, MeDaid and Gasbarre 

GIESE, Louis P., 2700 BE. Main St., Columbus 9, 
Ohio—Civil Engineer and Surveyor, Myers Sur- 
veying Co. 

and, James W., 1170 Fort Jim Rd., Placerville, 

‘alif, 

T, Capt. Franklin R., S. Coast & Geodetic 
Survey, Washington 25, D. 

GRAFF, Donald R., Civil ~<a Department, 
University of Wisconsin, Madison, Wis.—Instruc- 
tor in Civil Engineering University of Wisconsin 

GRITTERS, Edwin B., 1418 Washington St., Red- 
lands, Calif.—Civil Engineer, California Division 
of Highways 

GRONFELDT, M. Henry, 201 Roanoke St., San 
Francisco 12, Calif.—Civil Engineering Tech- 
nician, U. S. G. S.. Menlo Park, Calif. 

GROVER, Alva T., P. O. Box 172, Cheshire, Ohio— 
Land Surveyor, A. T. Grover and Associates 

HAAS, William J., 11317 Linnet Ave., Cleveland, 
Ohio—Asst. to Survey Engineer, Cuyahoga County 

HAINES, Louis F., 594 Elm St., Groveport, Ohio— 
Land Surveyor 

HARDING, Hugh W., 2349 Lyons St., 8S. E.. Wash- 
ington 21, D. C.—Land Surveyor and Engineer 

HARVEY, Wm. B., Box 623, 234 Nassau St., Prince- 
ton, N. J.—Seeretary, VanNote-Harvey Assoc. 

HATT, Anselm J., 85 Reading Ave., Hillsdale, Mich. 

Civil Engineer and Land Surveyor, A. John 
Ilatt and Associates 

HEAVENER, Kenneth Reid, P. Box 178, Gas- 
tonia, N. C.—Supervisor Field Construction, City 
of Gastonia 

HENDE RSON, Angus D., 330 Wenthrop St., West- 
bury, 

HENDERSON, G. T., Lands and Survey Dept., Ro 
torua, New Zealand—-Land Surveyor 

HEPPENSTALL, Grant E., 9712 N. E. 18lst St., 
Bothell, Wash.——Instrumentman and Head Chain- 
man, Harstad and Associates, Seattle, Wash. 

HOCKADEN, George W., 6 Clark State Rd., 
Route 1, Blacklick, Ohio—NSecretary-Treasurer, 
Hf. G. Dill Co., Consulting Engineers, Columbus 


HOGAN, Nard B., Corps of Engineers, USA, P. 0. 
tox 1159, Cincinnati, Ohio—Chief, Planning and 
Control tranch, Real Estate Division 

HOL MES, William F., P. O. Box 2674, Myrtle Beach, 

ngineer with tooth Co., Ine. 

HOP PER, Aubrey Love, 909 11th Ave., S.. Columbus, 
Miss Land Surveyor, President, MAPLS 

HOTTEL, Lisvyd S700 Littl Falls Red. Ar 
ington 7, Va.—C hief, Geodetic Data Unit, UL 8. 
G. 8. 


HOY, John R., 8217 Brook Park Rd., Cleveland 29, 


Ohio —Surveyor, Davis, Angel, Boor Co. 
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IIUFFMAN, David C., 146 Middle Ave., Elyria, Ohio 
—Engineer and Surveyor, Laudon and Huffman 
-~ NTER, John L., 960 Harrison St., San Francisco, 

Calif. ‘onsulting Civil Engineer 


JAMES, Thomas E., State Highway Dept., Oak- 
wood St., Ravenna, Ohio—Engineer of Surveys 
JANKE, C. David, 182 Kohler St., Tonawanda, N. 

Y.—Land Surveyor 

JOHNSON, Paul R., 46 Hudson St., Milton 87, 
Mass.—Engineer, Chas. T. Main, Ine. 

JOHNSON, Vernon C., 1137 Brookside Ave., San 
Pablo 9, Calif—Engineering Aid, Corp of En- 
gineers, U. S. Army, San Francisco, Calif. 

JOLLEY, James Lex, P. O. Box 2018, Roswell, N. 
Mex.—Civil Engineer, Transwestern Pipeline Co. 

JORDEN, Eric Everett, 78 Courtenay Ave., ©, St. 
John, N. B., Canada—Surveyor, Dept. of Lands 
and Mines 

JOYCE, Maurice C., The Georgia Marble Co., Tate 
Division, Tate, Ga.—Cartographer and Surveyor, 
The Georgia Marble Co. 

KAUFMAN, Virgil H., 304 South Main St., Hatfield, 
Pa.—Land Surveyor, Pa. Dept. of Highways 
KECKLER, Addison R., Courthouse, Liberty, Mo.— 

County Engineer and Surveyor 

KEENER, Carson D., 345 6th St., N. W.. New Phil- 
adelphia, Ohio—Surveyor 

KENNY, T. A., Kenny, Shrimpton and Moxham, 
P. O, Box 231, Tauranga, New Zealand 

KETTER, Dr. R. L., University of Buffalo, Main 
St., Buffalo 14, N. Y¥.—Professor, Dept. of Civil 
Engineering 

KIRKER, Carl E., Consulting Civil Engineer, 111 
New Montgomery St., San Francisco 5, Calif.— 
Consulting Civil Engineer 

KISER, H. A., Jr., Box 1517, Bluefield, W. Va.— 
Chief Draftsman, Pocahontas Land Corporation 

KNOWLTON, Hooper, Jr., 975 E. 21st South, Salt 
Lake City, Utah-—~-Consulting Engineer, Hooper 
Knowlton Associates 

KOOPMAN, Norbert E., 6384 Savannah Ave., Cin- 
cinnati 24, Ohio—Land Surveyor, City of Cin- 
cinnati 

KOTSCHAR, Vincent, Western Printing & Litho- 
graphing Co., Poughkeepsie, N. Y. 

KUCERA, Robert H., 355 Richmond Rd., Cleveland 
24, Ohio—Preside nt, Kucera and Associates, Inc. 


LAKE, William J., 121 Dakota St., Hayward, Wis.— 
County Surveyor 

LAZARUS, Irvin, 2436 Reading Rd., Cincinnati 2, 
Ohio—Surveyor and Engineer, I. Lazarus and 
Associates 

LEVIN, Pfe. Sidney M., RA 19660299, Det-1 Engr., 
Ft. Clayton, Canal Zone—Map Compiler, U. 8. 
Army 

LINDSAY, David G., 21 S. Broad St., Canfield, Ohio 
—ivil Engineer ‘and Surveyor 

LONG, JAMES T., 400 Poinsetta Dr., Little Roek, 
Ark.—Supervisory Engineering Technician, U. 8. 
Army, Corps of Engineers 

MacCAMMON, Gordon W., 1246 Eleo Dr., Maumee, 
Ohio——Executive Assistant, Charles E. Hatch and 
Associates 

Mae MILLAN, Eldred L, P. O. Box 892, Eureka, 

‘alif.—Civil Engineer, Larson and MaeMillan 

ia ARDLE, Nicholas M., 9 Monroe St., Middletown, 
Ohio—Construction Engineer, Armco Steel Cor- 
poration 

McCLEES, Emory T., 1022 Kinney’s Lane, Ports- 
mouth, Ohio—Engineer-Technician, Dept. of High- 
ways, State of Ohio 

McFARLAND, Frank A., 3806 Linton Lane, Alex- 
andria, Va.—wSupervisory Engineer, USAE 
GIMRADA 

McGUIGAN, Henry J., 269 Melba St., Staten Island 
14, N. Y.—City Surveyor 


McQUEEN, William G., 345 Allen Ave., Chillicothe, 
Ohio—Surveyor, Ohio Division of Forestry 


MERRION, Arthur B., P. O. Box 122, Williamstown, 
N. J.—-Surveyor’s Assistant, Frederick H. Me- 
Clennen 
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NEW MEMBERS 


MERRITT, Thomas A., 116 E. Commerce St., High 
Point, N. C.—Land Surveyor, Wm. F. Freeman, 
Ine. 

MILLER, Wayne V., Inter American Geodetic Sur- 
vey, c/o Army Attache, U. S. Embassy, Santiago, 
Chile—Cartographer 

MITTERMILL ~] R, Jack, 2340 El Cajon Blvd., San 
Diego 4, Cali 

MOHUN, cheibe L., P. O. Box 309, Cottonwood, 
Calif.—Party Chief, Clair Hill and Associates 

Frank, 2561 Poppy Dr., Burlingame, 
Calif.—-Survey Coordinator, California Division 
of Highways 

MOORE, Verle C., Route 1, Box 233, Corvallis, 
Oreg.— Surveyor 

MORGAN, Bill D., 936 S. Idaho, San Mateo, Calif. 
—Party Chief, Frahm-Mahkel-Edler 

MORRISON, James A., 218 Maylawn Ave., Wads- 
worth, Ohio—Surveyor and Engineer, E. D. 
Barstrow and Associates 

MORTON, Philip, Box 859, Jackson, Wyo.—Land 
Surveyor 

NELSON, Kenneth, P. O. Box 262, Diboll, Texas— 
Vice President, Land and Timber Div., Southern 
Pine Lumber Co. 

NIEDERBERGER, Herbert E., P. O. Box 64, Wood- 
land, Calif.—Yolo Engineers and Surveyors Assoc. 

OWENS, Col. J. C., 110 Wilson St., Logan, Ohio— 
Civil Engineer 

PANTON, Uarry A., Erie County Technical In- 
stitute, Main St. and Youngs Rd., Buffalo 21, N. 
Y—Head of Construction Technology, Erie 
County Technical Institue 

PARMA, John W., 19504 Preston Rd., Cleveland 28, 
Ohio—Civil Engineer 

PATSKO, George, 13625 Greenstone Ave., Norwalk, 
Calif—Chief of Party and Instrumentman 

PITTENGER, Thomas R., 66 Walnut Ave., Mill 
Valley, Marin County, Calif.—Surveyor, Pacifie 
Gas and Electric Co, 

FORss RFIELD, Charles R., Route 2, Box 512, 

‘amas, Wash.—Engineer, Crown Zellerbach Corp., 
amas Division 

1, Stephen E., 87 West Tupper St., Buffalo 
2, N. Y.—Surveyor and Engineer, Cherry and 
Preble, Orchard Park, N. Y. 

PROKSCH, Wm. W., Jr., U. Geological Survey, 

Middlefield Rd., Menlo Park, Calif.—Civil 

gineering Technician 


RANDALL, Dr. Richard R., Room 1104, National 
Press Bldg.. Washington 4, D. C.—Manager, 
Washington Office, Rand MeNally and Co. 

ROBINSON, Clifford A., Bureau of Land Manage- 
ment, P. O. Box 929, Cheyenne, Wyo.—Cadastral 
Engineer 

ROGERS, W. R., 3352 Plainview Dr., Toledo 15, 
Ohio—Division Traflic Engineer, Ohio State High- 
way Dept. 

ROTHER, James A., P. O. Box 1, Bay City, Tex.— 
Student 

ROUTE, Wilbert Wayne, 1155 Clayton St.. Denver, 
Cok Surveyor, L. B. Falk Jorgensen 

SACKE 
Surveyor 


Irvin L., Box 312, Taos, N. M.—Land 
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SALVIDHANNIDES, Phya, 70 Soi Lang-suan, Off 
Plernchit Rd., Bangkok, Thailand 

SARGENT, Raymond A., The Hartford Electric 
Light Co., P. O. Box 330, Hartford 1, Conn.— 
Engineering Technician 

SAVAGE, Albert M., P. O. Box 91, Tampa 1, Fla.— 
Land Surveyor 

SCHEEL, Ralph N., Jr., 1210 Pelton Ave., Modesto, 
Calif—Rodman and Draftsman for Stanislaus 
County Surveyor 

SHIDELER, James H., 41201% Roosevelt Way, 
NE, Seattle 5, Wash. a7 Surveyor 

SHINAGAWA, Jack M., 612 Howard St., San Fran- 
cisco, Calif.—Photogrammetrist 

SHULTS, Jack D., 301 Lewis St., Rolling Fork, 
Miss.—Surveyor 

SKEBECK, Frank T., c/o IL A. G. 8., Ft. Clayton, 
Canal Zone- 

SKILES, Albert C., Jr., 452 William St., Downing- 
town, Pa.—Land Surveyor, Chester Valley En- 
vineers, Inec., Paoli, 


Pa. 

SMITH, Clem C., Houston Pipe Line Co., P.O. Box 
1188, Houston 1, Texas—Supervisor of Surveys 

— LeBrun Nourse, Route 4, Box 10, Boone, 
N. C.—Land Surveyor 

SMITHW ICK, John M., 245 Market St., San Fran- 
ciseo, Calif.—Surveyor, Pacific Gas and Electric 


Co. 
none NBERGER, Ray L., 60 Niagara St., Buffalo 
2, Y.—Land Surveyor, Herthe and Sonnen- 


be engineers and Surveyors 

SPENCE, Alven B., 1502 Cole Ave., Monroe, La.— 
Land Surveyor 

SQUIBB, David, 231 S. Vincent Ave., Salem, Ill.— 
Party Chief 

STEWART, Walter A., 291 S. Williams, Newark, 
Ohio—Surveyor 

TEMPLE, J. Arthur, 146 Center St., Chardon, Ohio 

Surveyor, Geauga County Engineers 

THOMAS, James E., 977 Portage St.. North Canton 
20, i il Engineer, Ohio Vower Co. 

TISON, James H., 4522 Coyle, Houston, Texas— 
Jr. Draftsman, Humble Oil and Ref. Co. 

VAN TUYL, Roderick, 621 Front St., Greenport, N. 
Y Land Surveyor, Otto W. Van Tuyl and Son 

WALKER, Guy L., Route 2, Waynesboro, Miss.— 
Surveyor 

WALLACE, John F., Air Survey Corporation, 1101 
Lee Highway, Arlington 9, Va.—President, Air 
Survey Corporation 

WALTERS, Wm. E., Mathews Courthouse, Mathews, 
Va.—Land Surveyor 

WATERHOUSE, Ronald A., P. O. Box 2412, Houston 
1, Texas—Regional Surveyor, The Atlantic Refin- 
ing Co. 

WILES, C. Dean, P. O. Box 66, Cardin, Okla.— 
Engineer, The Gas Service Co. 

WILLINGHAM, James E., 214 Cayton St., Houston 
17, Texas— Supervisory Draftsman, Humble Oil 
and Refining Co. 

YARALLY, Roy H., O’Brien’s Engineering Co., P. 
0. Box 492, Nassau, Bahamas—Land Surveyor 


GEOGRAPHICAL DISTRIBUTION OF NEW MEMBERS LISTED ABOVE 


Alabama - Indiana - 
Alaska lowa 

Arizona Kansas 

Arkansas 1 Kentucky 


California 30 Louisiana 2 
Colorado 2 Maine 

Connecticut 2 Maryland - 
Delaware 2 Massachusetts 


District of Columbia = 6 Michigan 2 
Florida 3 Minnesota 

Georgia 1 Mississippi 7 
Hawaii Missouri 2 
Idaho - Montana - 
Illinois 3 Nebraska 


Nevada - Tennessee - 
New Hampshire Texas 11 
New Jersey 3 Utah 2 
New Mexico 2 Vermont 1 
New York 14 Virginia 6 
North Carolina 3 Washington 

North Dakota West Virginia 1 
Ohio 44 Wisconsin 2 
Oklahoma 1 Wyoming 2 
Oregon 2 

Pennsylvania 3 Total 169 
Rhode Island Possessions 2 
South Carolina 2 Foreign 8 


South Dakota - —_— 
Total 179 
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CONGRESS DIRECTORY 


EXECUTIVE OFFICERS 


Present: Brother B. Austin Barry, Civil En- 
gineering Department, Manhattan College, 
New York 71, N. Y. 

Vice Preswent: Walter S. Dix, 435 Woodward 
Building, c/o TVA, Washington 5, D. C. 

Executive SecreTary: Walter S. Dix, 435 
Woodward Bldg., c/o TVA, Washington 5, 
1. C, 

Treasurer: Cap.. H. W. Hemple, c/o Ameri- 
can Congress on Surveying and Mapping, 
Room 430 Woodward Bldg., 733 15th St., 
N.W., Washington 5, D. C. 

Eprror: Howard S. Rappleye, 6712 Fourth St., 
N.W., Washington 12, D. C. 


STANDING COMMITTEE 
CHAIRMEN 


Bupcer: John M. Amstadt, 5350 2nd St. North, 
Arlington, Va. 

Constirution: Walter S. Dix (Acting), 435 
Woodward Bldg., c/o TVA, Washington 5, 
D. C. 

Memesersuip: Capt. Frank S. Borden, Room 
430 Woodward Bldg., 733 15th St., N.W., 
Washington 5, D. C. 

ProressionaL Status: Lester C. Highee, W. 
& L. E. Gurley, Troy, N. Y. 

Pusuc Rerations: Helmuth Bay, 1104 Na- 
tional Press Bldg., Washington 4, D. C. 

Pusuications: A. J. Wraight, Coast and Geo- 
detic Survey, Washington 25, D. C. 

22np ANNUAL MeetinG: Joseph P. Dunich, 
2914 Burton Hill Dr., Kensington Heights, 
Md. 


DIVISION CHAIRMEN 


CarrocrapHy: Robert J. Beaton, U. S. Navy 
Hydrographic Office, Suitland, Md. 

Conrrot Surveys: Julius L. Speert, U. S. Geo- 
logical Survey, Washington 25, D. C. 

Epucation: Prof. John O. Eichler, Georgia In- 
stitute of Technology, Atlanta, Ga. 

InstruMENTs: Clifford A. Thorpe, Jr., P. O. 
Box 278, Falls Church, Va. 

Property Surveys: W. J. Reese, Box 819, Rock 
Island, Il. 

Torocrapuy: David Landen, Room 5253, In- 
terior Building, Washington 25, D. C. 


LOCAL SECTION OFFICERS 


Arizona: Robert Frazer, Chairman, 211 W. 
Pennington St., Tucson, Ariz. 


James O. Reed, Secretary, 2303 Cameron 
Vista, Tucson, Ariz. 


Cotorapo: Louis S. Soreide, Chairman, 618 
Perry St., Denver, Colo. 
Waldo G. Smith, Secretary-Treasurer, 3821 
W. 25th Ave., Denver 11, Colo. 


De._aware VALLEY: Thomas Hasett, Chairman, 
9815 Redd Rambler Drive, Philadelphia 
15, Pa. 

Raymond B. Walsh, Secretary-Treasurer, 201 
East Park Avenue, Apartment “C,” Ambler, 
Pa. 

Great Lakes: Prof. Kenneth L. Curtis, Chair- 
man, Civil Engineering Dept., Purdue Uni- 
versity, Lafayette, Ind. 

Dr. George E. Ekblaw, Secretary, 216 Natural 
Resources Bldg., Urbana, III. 


Hawau: Henslee Towill, Chairman, 233 Mer- 
chant St., Honolulu 13, Hawaii 


James Chrystal, Jr., Secretary-Treasurer, 106 
Wyllie St., Honolulu 17, Hawaii 


Heart or America: Dushan Sumonia, Chair- 
man, c/o Army Map Service, 625 Hardesty, 
Kansas City 24, Mo. 

Mrs. Nancy Erlich, Secretary, ¢/o Army Map 
Service, 625 Hardesty, Kansas City 24, Mo. 

Louisiana: Guy F. Radley, Chairman c/o 
Humble Oil Co. P. O. Box 626, New Or- 
leans, La. 

R. S. Burnside, Jr., Secretary, 513 N. Bengal 
Road, Metairie, La. 


New Mexico: Robert B. Stephenson, Chair- 
man, 9116 Candeleria Road, NE, Albu- 
querque, N. Mex. 

Everett Ross, Secretary, Box 418, Albuqur- 
que, N. Mex. 


Nortn Carona: Benjamin L. Smith, Jr., 
Chairman, 1414 Westover Terrace, Greens- 
boro, N. C. 

Dale J. Mills, Secretary-Editor, P. O. Box 
178, Gastonia, N. C, 


NorTHerN CatirorNiA: James Brennan, Chair- 
man, Jack Tar Hotel, San Francisco, Calif. 
Harl V, Pugh, Secretary-Treasurer, c/o Towill 
Aero Co., 612 Howard St., San Francisco, 
Calif. 


Orecon: H. Bruce Schminky, Chairman, 407 
City Hall, Portland 4, Oreg. 


Francis E. Waggoner, Secretary-Treasurer, 
Lane County Courthouse, Eugene, Oreg. 
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SouTHERN CA.iForNiA: Section address—P. O. Texas: Section address—P. O. Box 691, Hous- 


Box 631, Main Office, Los Angeles 53, 
Calif. 

James W. Robinson, Chairman, 433 S. Spring 
St., Los Angeles 13, Calif. 

George L. Matthieson, Secretary, 4417 N. Car- 
vol Ave., Covina, Calif. 


Sr. Louis: Charles H. Frey, Chairman, 125 
Peeke Ave., Kirkwood 22, Mo. 

Robert H. Kingsley, Vice Chairman, 830 
Warwick Lane, Glendale, Mo. 


ton 1, Texas 

Virgil A. Walston, Chairman, Humble Oil & 
Refining Co., P. O. Box 2180, Houston 1, 
Texas 


Treasurer—James W. Harding 


Urau: Prof. Clifford G. Bryner, Chairman, An- 
nex 242, University of Utah, Salt Lake City 
12, Utah 
Capt. I. E. Rittenberg, Secretary-Treasurer, 
110 East 5600 South, Murray, Utah 


SUSTAINING MEMBERS 


AsraMs Inpustries, (Abrams Aerial Survey 
Corp., Abrams Instrument Co.), Lansing, 
Mich. 

AGA CorporaTION oF America, 2013 Park Ave., 
South Plainfield, N. J. 

Agro Service Corp., 236 East Courtland St., 
Philadelphia, Pa. 

C. L. Bercer & Sons, Inc., 37 Williams St., 
Boston, Mass. 

Burr & Burr MANUFACTURING CompPANny, 329 
Lamartine St., Jamaica Plain 30, Mass. 

Cooke, Troucuton & Simms, Inc., 91 Waite 
Street, Malden 48, Mass. 

Cusic Corporation, 5575 Kearny Villa Road, 
San Diego 11, Calif. 

Cusic Europa, SpA, Via Archimede 185, Roma, 
Italia 

Eucene Dierzcen Co., Chicago—New York- 
San Francisco—New Orleans 

W. & L. E. Guriey (4 Memberships), Troy, 

Hincer & Warts, Lrv., London, England; rep- 
resented by Eugene Dietzgen Co., and Engis 
Equipment Co., Chicago, 


INTERNATIONAL AERIAL Mappinc Co., 127 Air- 
Port Blvd., San Antonio 12, Tex. 

Kern & Co., Lrp., Aarau, Switzerland; repre- 
sented by Kern Instruments Inc., 120 Grand 
St., White Plains, N. Y. 

Keurret & Esser Co., Adams & Third Sts., 
Hoboken, N. J. 

Geo. F. Mutu Co., Inc., 1332 New York Ave- 
nue, N.W., Washington 5, D. C. 

Ranp McNatty & Co., (2 Memberships), Chi- 
cago, Ill. 

Victor O. ScHINNERER & Company, Inc., In- 
vestment Building, 1511 K Street, N.W., 
Washington 5, D. C. 

R. M. Core., 233 Merchant St., Hono- 
lulu, Hawaii 


Unirecn Corporation, 50 Colfax Ave., Clifton, 
N. J. 

Wi_p Herersrucc INsTRUMENTS, INc., Main 
and Covert Sts., Port Washington, N. Y. 


ZeEIsS-AEROTOPOGRAPH, Munich, Germany; rep- 
resented by Transmares Corporation, 15 
William St., New York 5, N. Y., and 929 
Highgate Road, Alexandria, Va. 


New Hydrographic Ship Launched 


Phe C.H.S. Maxwell, plans for which were 
noted in SurveyYING AND Mappine, Vol. XXI, 
No. 1, March, 1961, page 139, was launched 
August 17, 1961, at the Halifax shipyards of the 
Dominion Steel and Coal Corporation, by Mrs. 
Paul Comtois, wife of Mines and Technical 


Surveys Minister Comtois. Following — the 
launching Mr. and Mrs. Comtois and other offi- 
cials of the Department of Mines and Technical 
Surveys paid a visit to the Bedford Institute of 
Oceanography now under construction at Dart- 
mouth and scheduled for completion next fall. 
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SURVEYING AND MAPPING 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


APPLICATION FOR MEMBERSHIP 


(Send to: Chairman, Membership Committee, 
Room 430 Woodward Building, 733 15th Street, N.W., Washington 5, D. C.) 


Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Howard S. 
Rappleye, 6712 4th St., N.W., Washington 12, D. C., not later than 3 weeks 
after publication. Authors who wish reprints of their articles may so indicate 
when manuscripts are submitted. Approximate prices of reprints follow: 


Number 4 pp. 8 pp. 12 pp. 16 pp. 20 pp. 24 pp. Covers* 
50 $14.20 $23.90 $36.40 $38.70 $51.10 $60.80 $12.10 
100 $14.80 $25.00 $38.10 $40.40 $53.40 $63.60 $14.50 

Add’! 100s $1.30 $2.20 $340 $340 $4.70 $5.70 §$ 4.80 


Reprints of Articles 


Without Covers 


* Heavy paper cover—over and above the cost of reprints without covers. 
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SURVEYING AND MAPPING 


Now Hear This 


Aero Service Corporation has been awarded 
a $600,000 contract for a property map and 
records system covering Davidson County, Ten- 
nessee. Final products will be some 1,500 map 
sheets 24” x 36” in size and at scales of 1: 600; 
1: 1,200; and 1: 4,800, as well as a set of cross- 
indexed, property-record cards and alphabetical 
index cards, to supplement information shown 
on the maps. 


The U. S. Geological Survey has announced 
the completion of the “New York and Vicinity” 
map, an eight-sheet map at the scale of 
1: 24,000. Each of the eight sheets is a com- 
posite of four 72-minute quadrangles. 


An extraordinarily thin Ruwe smudge-proof 
plastic pencil lead for use on polyester drafting 
film and water-resistant pencil cloth has been 
announced by the Keuffel & Esser Co. The lead 
is 0.036 inch in diameter and designed to fit any 
fine-line mechanical pencil. Further informa- 
tion may be obtained from Keuffel & Esser Co., 


Third and Adams Streets, Hoboken, N. J. 


A model 3300 Daraptorrer, designed by 
Electronic Associates, Inc., Long Branch, N. J., 
is being used by a New York firm of consulting 
engineers, King & Gavaris, to plot highway 
cross-sections, and a speed of 400 cross-sections 
per day is claimed. 


A sixteen-page booklet which gives instruc- 
tions on working with acetate proofs of type 
and art; how to cut, lay, burnish, remove, or 
prepare for printing, microfilming or other re- 
production is available without charge from 
Service Composition, Mail Order Division, 304 
Chapel Avenue, Haddonfield, N. J. 


Nearly 400 delegates attended the 46th Na- 
tional Conference on Weights and Measures, 
June 12-16, 1961, in Washington, D. C., with 
weights and measures officials representing 35 
States, the District of Columbia, and the Com- 
monwealth of Puerto Rico. Also represented 
were the Institute of Weights and Measures 
Administration of Great Britain and the Stand- 
ards Division of the Department of Trade and 
Commerce of Canada. 


Two new mobile elevation meters, designed 
to determine relative land elevation automati- 
cally, have been purchased by the U. S. Geo- 
logical Survey and are now being used in its 
topographic mapping operations. 


Thirteen field parties of the Geographical 
Branch of the Department of Mines and Tech- 
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nical Surveys were making studies across Can- 
ada this summer, ranging from the investigation 
of a small polar glacier on the northern fringe 
of the Queen Elizabeth Islands to the mapping 
of land use in eastern New Brunswick. 


More than a dozen parties from the Dominion 
Observatories of the Department of Mines and 
Technical Surveys were working in various areas 
of Canada this summer on an extended pro- 
gram of mapping the earth’s gravity, magnetism, 
and seismic characteristics. 

Charles Parks, survey chief of the Maryland 
State Roads Commission, told a “Conference 
on Improved Highway Engineering” that the 
Tellurometer has reduced the cost and time of 
traversing approximately 50% and greatly im- 
proved the accuracy of horizontal control for 
mapping new superhighway routes. 


The Board of Governors of the International 
Science Foundation has recently proposed to the 
San Francisco Port Authority that a $65,000,000 
International Science Center be developed on 
the San Francisco Embarcadero. The area 
presently occupied by Piers 1, 3, 5, and 7 would 
be redeveloped by the Foundation if the pro- 
posal is accepted by the Port Authority. The 
Center would become the first element of Cyril 
Magnin’s “Embarcadero City” plan for re- 
development of the waterfront. 


LogEtronics Inc., of Alexandria, Virginia, has 
announced the acquisition of Lithoflo Graphic 
Arts Film Processor patents from the Xerox 
Corporation of Rochester, New York. The 
Lithoflo Processor is an automatic machine to 
develop, fix, and wash cut sheets of film or 
waterproof paper up to 20 inches in width. 


Dedication ceremonies at the new Engineering 
Center of West Virginia University, Morgan- 
town, West Virginia, were held on October 6, 
1961, and formed the central feature of a three- 
day conference on engineering manpower prob- 
lems in the 60's and a two-day meeting of the 
West Virginia Society of Professional Engineers. 


Karel Instruments, Inc., San Antonio, Texas, 
formerly Kargl Company, Inc., is entering on a 
program of increased production and research in 
the photogrammetric and other precision equip- 
ment field. Gilard Kargl will serve as Execu- 
tive Vice President and will devote his time 
entirely to research and development projects. 
Harry Evons has been elected Chairman of the 
Board and President of the new company. 


Appointment of Eric F. Burtis to the newly- 
created post of Audio-Visual market manager 
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for Keuffel & Esser Co., is that company’s first The United States Patent Office, established 


step toward a more active participation in the in 1836, celebrated 125 years of continuous serv- Be 
audio-visual market. ice this year. On September 12, 1961, the pe 


3,000,000th patent was issued. This patent 


On October 2, 1961, John Wiley & Sons, Inc., 
and Interscience Publishers, Inc., formally 
merged the two companies to establish one of 
the world’s largest publishing houses devoted 
entirely to the production of books and journals 
in the various fields of natural and behavioral 
sciences, technology, and engineering. Operat- 
ing under the name of John Wiley & Sons, Inc., 
with offices at 440 Park Avenue South, the com- 
bined enterprise will offer an integrated line of 
scientific publications, including textbooks, en- 
cyclopedias, research monographs, scientific 
journals, abstracts, and paperbacks. The Inter- 
science publishing program will continue as a 
distinct Wiley division. 

Keuffel & Esser Co., was scheduled to exhibit 
for the first time at an international trade fair 
with its exhibit at the Pacific International 
Trade Fair in Lima, Peru, October 12-29, 1961. 
The exhibit was to be a part of the section spon- 
sored by the U.S. Government. Approximately 
10 U. S. firms were to be represented in the 
United States pavilion, which contained 66,000 
square feet of exhibit area. 


257-page, illustrated study—Optics in 
Equipment for the Utilization of Solar Energy 
was published in Moscow in 1959. Trans- 
lated recently for the Atomic Energy Commis- 
sion, the work is available in English from the 
Office of Technical Services. (Order AEC-tr- 
1471 trom OTS, U. S. Department of Com- 
merce, Washington 25, D.C. Price $3.50. 


covered a magnetic device for processing checks 
rapidly. 

The 1961 Carl W. Keuffel scholarship has 
been awarded to Nicholas A. Sileo of Elizabeth, 
N. J. This scholarship is awarded annually to 
an outstanding, high-school graduate planning 
to study engineering at the Stevens Institute of 
Technology. The award was made at the an- 
nual dinner of the New Jersey Society of Pro- 
fessional Engineers. 


Six engineers from Geological Survey are in 
Antarctica field surveys for topo- 
graphic mapping in connection with the 1962 
United States Antarctic Research Program. A 
specialist in aerial photography will headquarter 
in New Zealand for liaison with the Navy 
photographic squadron. 


to conduct 


The men will collect 
mapping data in previously unmapped areas, 
and will serve as navigators on traverse parties 
This is 
the fifth consecutive year during which Survey 


engaged in a variety of scientific work. 


personnel have participated in Antarctic map- 
ping activities. The field effort auring the cur- 
rent season will be contributory to a $303,600 
Antarctic mapping program sponsored by Na- 
ational Science Foundation as part of the U. S. 
Antarctic Research Air transporta- 
tion and logistical support during Deepfreeze 62 
are to be provided by both the Army and _ the 
Navy. 


Dun, me 
Program. 


Karo Award Presented for First Time 


The Karo Award, a plaque named for the Di- 
rector of the U. S. Coast and Geodetic Survey, 
was presented for the first time on May 15, 
1961, at the Annual Military Engineer Dinner, 
at the Mayflower Hotel in Washington, D. C. 
Rear Admiral H. Arnold Karo is past president 
of both the Society of American Military Engi- 
neers and the American Congress on Surveying 
and Mapping. 

Authorized for presentation for the first time 
for 1960, the award will be offered annually to 
the Coast and Geodetic Survey field unit which 
makes an outstanding contribution in the engi- 
neering and scientific field. 


The Louisiana Low Water Line Survey Party 
received the first award in recognition of its 
outstanding contributions to the advancement of 


engineering and surveying resulting in the sue- 
cessful mapping of the mean low water line 
and the mean high water line of inaccessible 
areas of the coast of Louisiana within a tol- 
erance of 0.1 foot.* 

The members of the party receiving the award 
are: Clem E. Arens, Wesley M. Butler, Donald 
L. Campbell, Howard Derrickson, Robert W. 
Franklin, Ernest Hariford, Wesley V. Hull, Ben- 
nett G. Jones, Michael R. Moore, Austin Poling, 
William M. Reynolds, Victor E. Serena, Mat- 
thew A. Stewart, Charles K. 
Joseph K. Wilson. 


*See “Mapping the Low Water Line of the 
Mississippi Delta,” by Bennett G. Jones and Wil- 
liam Shofnos, SurveyING AND Mappinec, Vol. 
XX, No. 3. September 1960, pages 319-330. 
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Philippine Surveying and Mapping Institute 


Officers and representatives of several different 
surveying and other, allied, technical organiza- 
tions in the Philippines convened at the office of 
the Board of Technical Surveys and Maps* of 
the Republic of the Philippines, at 234 Tanduay 
Street Manila, on June 29, 1961, and organized 
the Philippine Surveying and Mapping Institute, 
an organization dedicated to the advancement 
of the sciences of surveying and mapping in 
their several branches in the furtherance of the 
public welfare. 

Those present during the organizational meet- 
ing were: Professor Nicanor G. Jorge, Amando 
A. Salvador, Reynaldo Bautista, all from the 
Bureau of Lands; Commander Marcelino S. 
Tabin, Anastacio V. Torrijos, Apalonio S. Evalle, 
Filomeno L. Corton, and Tim V, Certeza, Jr., 
from the Board of Technical Surveys and Maps; 
Norberto S. Vila and Felipe F. Cruz, from the 
Philippine Society of Geodetic Engineers; Di- 
rector Isidro S. Macaspac, from the National 
Economic Council; Jesus C. Perlas, from the 
National Waterworks and Sewage Authority; 
Francisco H, Huelgas and Augustin M. Olay, 
from Survey Contractors, Inc.; Captain Severo 


* The Board of Technical Surveys and Maps 
was created by Philippine Republic Act 2912, 
which was approved to be effective July 19, 1960. 
The Hon. Marcelino S. Tabin is Vice Chairman 
and Executive Director of the Board. 


Mount Erebus 


Engineers of the Geological Survey, engaged in 
mapping operations in the vicinity of McMurdo 
Sound, Antarctica, made observations and meas- 
urement with theodolite and Tellurometer dur- 
ing the 1960-61 austral summer season, to come 
up with a new figure of 12,280 feet for the eleva- 
tion of Mount Erebus, Antarctica’s famous 
smouldering volcano on Ross Island. 

Sir Robert Falcon Scott, leader of the ill-fated 
British Antarctic Expedition of 1910-13, first 
computed the height of Mount Erebus to be 13,- 
200 feet. A later survey produced an elevation 
of 15,325 feet, while cartographers have recently 
used a figure of 14,997 feet. 

Not until this past austral exploration season 
was it possible to measure accurately by elec- 
tronic methods a base line sufficiently long to 
provide more precise information. Survey en- 


B. Barrios, Jr., from the 516 EBTCo., OCE, 
GHQ, AFP; and Julian B. Santos from the Land 
Surveyors Association of the Philippines. 

The constitution and bylaws of the Institute 
were drafted during the meeting. 

Ad interim officers who were elected are: 
Commander Marcelino S. Tabin, President; 
Felipe F. Cruz, Vice President; Tim V. Certeza, 
Jr., Executive Secretary; Julian B. Santos, 
Treasurer; Amando A. Salvador, Editor-in- 
Chief; Nicanor G. Jorge and Jesus C. Perlas, 
Board Members. These officers also compose 
the present Executive Committee of the Institute. 

The ad interim officers of the new Institute 
were inducted by the Honorable Alejo S. Santos, 
Secretary of National Defense, who is also Chair- 
man of the Board of Technical Surveys and 
Maps, during the First Anniversary celebration 
program of that Board at the Philippine Navy 
Officers’ Club in Manila on July 26, 1961, at 
which time a message on the importance of co- 
ordinated planning in surveying and mapping 
from the President of the Philippines, Carlos P. 
Garcia, was conveyed. 

The Institute publishes a quarterly—the Phil- 
ippine Surveying and Mapping Journal—and the 
first issue, Vol. 1, No. 1, is dated July-September 
1961. The Editor-in-Chief, Amando A. Salva- 
dor, may be addressed at 234 Tanduay St., San 
Miguel, Manila. P. I. 


Remeasured 


gineers Leslie B. Robison of Rolla, Mo., and 
George R. Staeffler of Denver, Colo., measured 
a base line 16 miles long between Black and 
Brown Islands in the Ross Sea. From each end 
of the base line both horizontal and vertical 
angles were measured to the peak, and the re- 
vised elevation was calculated. 

Mount Erebus was discovered in 1841 by Sir 
James Clark Ross who named it for the flagship 
of his expedition. Future events may prove 
that Erebus may have to share its reputation as 
an active volcano with Mount Terror, also on 
Ross Island and hitherto labeled “extinct.” 
During the past season an observer on the Coast 
Guard Icebreaker “Eastwind” thought he de- 
tected a persistent wisp of vapor rising from the 
summit caldera. Terror, named for the second 
ship in the Ross expedition, is about 20 miles 
east of Erebus. 
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Western Regional Conference—ACSM 


The Arizona Section of the ACSM is feeling 
a justifiable satisfaction in the outcome of our 
recent Western Regional Conference, held at 
Phoenix, Arizora, in the Westward Ho Hotel, 
October 18-21, 1961. Registration was some- 
what over 300. Our guest list represented com- 
munities from Houston to Seattle, Kansas City 
to San Francisco, the Great Lakes, New Eng- 
land, and the Nation’s Capital. 

We were honored by the presence of our 
National President, Brother B. Austin Barry; 
Vice President and Executive Secretary, Walter 
S. Dix; and members of the ACSM’s Board of 
Direction, who met in executive session con- 
currently with the Conference. It was rumored 
that the Board resolved to re-name our Pres- 
ident “S. Legree” Barry! Happily, this hard- 
working group was able to enjoy the social 
events and luncheons. 

A full program of interesting and informative 
technical papers by authorities in virtually every 
line of surveying and allied enterprises was the 
“meat” of the Conference. Much credit is due 
to the constructors of these excellent reports, 
as well as to Technical Chairman Philip Newlin. 

The exhibits were interestingly displayed and 
well staffed, comparing favorably with any we 
have seen. Most lines of surveying equipment, 
and computing and reproduction services were 
represented. Our thanks and appreciation to 
the exhibitors. 

Social events, ranging from the Exhibitor’s 
Cocktail Party and a “Night on the Town” (for 
hardy members), through a Western barbecue, 
culminating in a dinner dance at a_ beautiful 
resort hotel, were well attended and enjoyed 
by all. A complete program for the ladies 
was presented by our Arizona Section ladies. 
A report is submitted concurrently with this. 

Much favorable comment was received on 
the quality of all facets of the Conference, and 
of the stature of the people responsible for its 
excellence. Especially gratifying were the com- 
plimentary remarks between guests who didn’t 
know they were being overheard. 

The Arizona Section, in its third year of 
organization, can be justly proud of a fine job. 
As Chairman I wish publicly to express my sin- 
cere thanks to the many men and women who 
made this undertaking a success; as well as to 
the many organizations who gave unstintingly 
of their money, personnel, and equipment. 
Special thanks to General Chairmen Carl Chad- 
wick and Clyde Armstrong and to Womens 
Chairman Clare Lange, without whom this 


job could not have been done. 

The presence of our guests from near and far 
was most rewarding. It was a pleasure to meet 
and entertain you. 

—Rosert L. Frazer 
Chairman, Arizona Section 


Women’s Activities 


Wives of the members of the Arizona Section, 
of the American Congress on Surveying and 
Mapping were very active at the Western Re- 
gional Conference. 

The advance planning for the Ladies Activ- 
ities was under the direction of Mrs. James 
Lange, Phoenix, as Chairman. Twenty inter- 
ested women took part in the plans and the 
duties of the activities for the ladies who were 
our guests. 

A Registration and Information Committee, 
with Mrs. Carl Chadwick and Mrs. Charles 
Purdue as Co-chairmen, was helpful in giving 
assistance to the ladies upon their arrival at the 
Conference. 

The fifty-two ladies who were our guests 
enjoyed the friendliness extended by Hostess 
Chairman, Mrs. Hanen Williams, and her 
Hostesses. Refreshments were served through- 
out the day in their Hospitality Room, Small 
groups of ladies enjoyed sightseeing and shop- 
ping tours in Phoenix, as well as bridge games, 
which were arranged by Mrs. Don Scott and 
her committee. 

Thursday morning twenty-nine ladies boarded 
a bus for a sightseeing trip through the moun- 
tainous, residential areas surrounding Phoenix; 
then on to Scottsdale, Arizona, for a no-host 
lunch and a shopping tour in the West’s most 
Western town. The guides for this outing 
were Mrs. Bobby Ramsey and her committee. 

A Brunch and Style Show on Friday morning 
was held at Diamond’s Department Store of 
Park Central. Mrs. John Bagshaw was re- 
sponsible for this most delightful meal and show. 

The ladies of the Arizona Section feel greatly 
privileged to have been hostesses to the Western 
Regional Conference. 


—CarRE LANGE 
Womens Chairman 


Arizona Section Chairman, Bob Frazer, 
writes: “I want to express my appreciation for 
the opportunity to get to know the National 
Officers of the ACSM. We are no longer just 
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‘names’ to one another—but ‘people. This 
specifically, is what the ACSM is doing—we 
know more surveyors through the ACSM .. . 
we get to know one another.” 


Official ACSM would like to take this op- 
portunity to thank the Arizona Section, and the 
Western Regional Conference Committee, for 
the excellent preparation for and the smooth 
running of the four-day convention, exhibits, 
tours, social affairs, and a much-commended 
program of technical and professional papers. 
Chairman Clare Lange and the Ladies Auxiliary 
of the Arizona Section, ACSM, are to be con- 
gratulated for spirited support of the convention 
operations and their friendly hospitality. In 
particular, the Board and Officers of the ACSM 
wish to thank Section Chairman Bob Frazer, 
Convention Chairmen Carl Chadwick and Clyde 
Armstrong, and their committeemen, not only 
for a job well done but for the warm and very 
friendly personal attention shown to all of us. 

For the ACSM Board of Direction, 
Water S. Dix, Executive Secretary 


ACSM WESTERN CONFERENCE 
COMMITTEE 
Left to right, front row—Bobby Ramsey, George 
Zimmerman, John Bagshaw, and Carl Chad- 


wick. Back row—Anson Potter, Ray Freise, 
Robert Frazer, Robert Foose, and James Lange. 


| 


ACSM BOARD OF DIRECTION 


Wednesday morning session (Oct. 18) at Phoenix. 


Left to right, front row—Directors, Moore and 
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Clemens; Vice President, Dix; President, Barry; 
and Directors, Bill and Bell. Back row—Past 
President, Williams; Directors, Emminizer and 
Bestor*; and Committee Chairman, McAlinden. 


* Also a Past President of the ACSM. 


ACSM WESTERN REGIONAL CONFERENCE 
PHOENIX, ARIZONA, OCT. 18-21, 1961. 
Opening session (left to right)—Robert L. Fra- 
zer, Chairman, Arizona Section, ACSM; Wade 
Gibbons, representing Governor Paul Fannin; 
Sam Tucker, City Engineer, Phoenix; and Wal- 
ter S. Dix, Vice President and Executive Secre- 
tary, ACSM. Nore,—Mayor Mardian of Phoe- 
nix, not in the picture, gave the address of wel- 
come at the opening session. 


ACSM F.1.G. COMMITTEE MEETS 
DURING PHOENIX WESTERN 
CONFERENCE 
Left to right, front row—G,. K. Emminizer, 
1963 affairs; W. S. Dix, ex officio, ACSM; G. C. 
Bestor, coordinator; C. J. Aggeler, Comm. V, 
Young Surveyors. Back row—Bro. B. Austin 
Barry, Comm. VII, Education; J. L. Bell, 
Comm. VI, Professional Fees; W. B. Williams, 
Comm, II, Cadastre; R. M. Berry, Comm. 1, 
Dictionary. Nore.—Messrs. S. V. Griffith and 
W. C. Cude, Comm. III, Methods and Equip- 
ment, were attending another meeting when this 
photograph was taken. 
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President’s Message 


GREETINGS OF THE SEASON 


It is my pleasure to wish you all a Most 
Happy Christmas and a Blessed New Year. 
In this era when we can only guess what 
history will say of it, let us be thankful for 
the freedoms we have and work and pray 
hard to preserve and strengthen them. Vice 
President Walter S. Dix and the Board of 
Direction join me in this wish for you at 
this season. 

BusINESs OF THE MOMENT 

I take this opportunity to peruse with you 
the current happenings in the ACSM, with 
which you are now becoming familiar: the 
scheme for our development. Bulletin No. 1 
reported the Board of Direction’s action at 
Phoenix in October, based upon the report 
of the Financial and Administrative Matters 
Committee. You should now or soon have 
the text of that report in hand for study. 
From this material—and more to come 
you will have a fairly complete picture of 
what is proposed: a scheme for the Congress 
to grow into a living, thriving organization, 
of ever-increasing stature. 

The major items in the proposal are these: 
a program of increased activity and service 
to the membership; a division of the mem- 
bership into two categories, Member and 
Fellow; and an increase of the dues. These 
moves will aim to strengthen the ACSM as 
an organization, to make professional mem- 
bership therein more meaningful, and to 
assure the progress we all have a right to 
expect. The pre-professional man, the 
Member, would with his $10 dues be carry- 
ing his fair share of the burden rightfully his 
to carry. The professional man, the Fellow, 
would by his $20 dues be carrying his fair 
share too, the extra being the amount spent 
on professional activity in his behalf. 


OPEN FOR SUGGESTIONS 
We ask you now to ponder, debate, dis- 


cuss, and write positively on the proposal. 


Submit your best thoughts in accordance 
with the procedure suggested. While the 
door will never be closed on constructive 
suggestion, it is during the winter and spring 
that it is planned to pin down all the details 
and procedures. Criteria for membership 
classification must be worked out within the 
Divisions, and necessary constitutional 
changes readied. Programs for services to 
the membership (many put off in the past 
for want of needed funds) will have to be 
prepared, both general and divisional. The 
proper liaison with local Sections and Af- 
filiates must be effected. And the proper 
role of the various Divisions within ACSM 
must be thoroughly worked out in a manner 
acceptable and beneficial to all. 

The organization cannot longer survive 
as a going concern without a dues increase, 
nor will it be of all the service it should 
without the change proposed. Your Board 
of Direction has given the leadership in 
making its decision for progress and now 
hands the problem to you for study. We 
ask you to study it now and note your views, 
and ultimately, when the proposition is 
presented for approval in final forms, we 
ask that you vote it into being. 

Hope For THE Future 

We are convinced that none of you is 
likely to admit that ACSM has outlived its 
usefulness, that it should not rather be the 
foremost surveying-mapping society in the 
nation. We feel that it can be if we pursue 
this suggested program firmly, wisely, and 
thoroughly. We must anticipate that be- 
longing to the ACSM will always be both 
a proud possession and a thing that none 
of you will be able to do without. This is 
the reason that so many have been sacrificing 
so much to bring the program to you at this 
time. I hope with you that 1962 will be a 
great year in the lite of the ACSM. 

—Broruer B. Austin Barry 
President 
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NOTICE: F.1.G. 10th International—Official Dates 


Dates for 10th International Congress of Surveyors at Vienna, Austria, are changed and 
set officially now as 24 August to 1 September 1962. 


Notice to ACSM Membership 


A report of ACSM’s Board of Direction findings and recommendations resulting from 
the study and discussion of the Financial and Administrative Matters Committee, as pre- 
sented to the Board at its meeting in Phoenix, Arizona, October 19-20, 1961, will be distrib- 
uted to ACSM members in the form of a special bulletin as soon as possible before the end 
of the year, together with the report of the F & A Matters Committee, in order to seek 
members’ viewpoints and comments as quickly as possible for further study by that com- 
mittee and presentation to the Board of Direction before the coming annual meeting and 


convention in March 1962. 


Twenty-year Cumulative Index 


A ‘Twenty-year Index of all articles published by ACSM in its Journal—SurveyInc AND 
Marrinc—from Volume I (1941) through Volume XX (1960), now in the compilation 
stage, has been approved for publication in limited supply. Copies are expected to be 


available in March 1962 or soon thereafter. ACSM members may obtain a copy free upon 
written request to ACSM Central Office, Room 430 Woodward Building, 733 15th St., 
N.W., Washington 5, D. C., as long as the supply lasts. 


Graduate Scholarship in Surveying 


The Official Board of the Illinois Registered 
Land Surveyors Association has approved a 
scholarship of $500 to be awarded to some 
Civil Engineering graduate who intends to con- 
tinue into advanced study with a major in 
Surveying or Photogrammetry. 

The recipient will be chosen on the basis of 
undergraduate grades, performance in surveying 
classes, interest in surveying, personal qualifica- 
tions, and financial need. The selection will be 
made by the Education Committee of the 
IRLSA, 

Applications will be received until May 1, 
1962, from those who will graduate on or be- 
fore August 1962. Announcement will be made 
early in June and the recipient may begin 
graduate study in September 1962. A_ study 
program will be worked out by an advisor on 
the surveying staff to include courses in Prop- 
erty Surveying, Error Analysis, Photogrammetry, 
Geodesy, and related subjects. Though the 
student may chose a minor in some other area, 
it is expected that he will major in Surveying 
and submit a thesis on one of the topics in this 
area. 

The IRLSA has taken this step to bolster 


the intellectual resources of the surveying pro- 
fession which now must meet demands far 
more critical than experienced in the past. It 
is hoped that this scholarship can be awarded 
each year and that in time a core of profes- 
sionally competent surveyors will take their 
place in the State. It is also hoped that new 
State legislation will recognize this advanced 
study so that registration can be obtained in a 
shorter time. 

In 1960, the IRLSA established the Rayner 
Surveying Award for the outstanding surveying 
student. This award has been received by 
Donald Magura and Carroll Dunn. In the 
spring of 1961, Raymond Hauschild was granted 
$250 enabling him to attend Summer Surveying 
Camp. The new Graduate Scholarship will re- 
place the Summer Camp Grant, but the Rayner 
Surveying Award will continue to be presented 
at the Annual Civil Engineering Awards Con- 
vocation, 

Additional information regarding this Grad- 
uate Scholarship may be obtained by contacting 
Professor Winfield H. Eldridge, 205 Surveying 
Building, University of Hlinois, Urbana, Illinois. 
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Preview of ACSM Program 
1962 ACSM-ASP Consecutive Meetings 
and Co-Exhibits 


March 11-17, 1962, Shoreham Hotel, Washington, D. C. 
ACSM Twenty-second Annual Meeting—March 11, 12, 13, 14—Sessions, Monday, 


Tuesday, and Wednesday morning. 


ASP Twenty-eighth Annual Meeting—March 14, 15, 16, 17—Sessions, Wednesday 


afternoon, Thursday, and Friday. 


ACSM PROGRAM 


All Technical Divisions except Instruments 
will have separate Division meetings during the 
mornings of March 12 & 13. The Property 
Surveys Division will hold a separate session 
on Sunday, March 11, from 3:00 to 5:00 p.m. 
The ACSM-ASP Cocktail Party will be held 
Monday evening at 8:00 pm. The ACSM 
Annual Business Meeting will be held at 10:00 
a.m., on Wednesday, March 14. Plenary Ses- 
sions will be held on Monday and Tuesday after- 
noons and again on Wednesday morning. 


Key SpeaKer.—The speaker for the mid- 
convention general assembly will be Dr. Charles 
Stark Draper, Head of the Department of 
Aeronautics and Astronautics and the M.I.T. 
Instrumentation Laboratory, Massachusetts In- 
stitute of Technology, Cambridge, Mass. Dr. 
Draper is recognized as the inventor and de- 
veloper of the inertial guidance systems that 
control far-ranging U. S. missiles, including 
the Polaris. 


CartrocrapHy Division.—In_ addition to 
technical papers outlining significant new re- 
search and development in the cartographic 
field, others on Soviet map-production methods, 
aeronautical charting requirements, and the 
challenge of deep-ocean hydrographic surveys, 
will be featured. At the Plenary Session on 
Tuesday afternoon, the “Evaluation of Carto- 
graphic Products, Methods, and Expression” 
will be given by Colonel Robert E. Herndon, 
Commander, USAF Aeronautical Chart and 
Information Center, St. Louis, Mo. 


Controt Surveys Drvision.—International 
Great Lakes Datum, State and Local Geodetic 
Control, Advance Developments in Surveying, 
What is a Gravity Anomaly?, Trilateration 
with the Model 4B Geodimeter, and The Ap- 
plication of Error Theory to the Evaluation of 


Geodetic Position are among the featured papers 
planned by the Control Surveys Division during 
its Technical Sessions. At the Plenary Session 
to be held Monday afternoon, the Control 
Surveys Division will sponsor three papers: 
“Blue Nile Geodetic Survey,” “Satellite Fron- 
tiers in the Field of Geodesy,” and “Geodetic 
and Survey Mapping Operations—Libya.” 


Epucation Djivision.—Programmed is a 
panel discussion on “The Development of 
Special Schools for Teaching Surveying,” or 
“The Enlargement of the Surveying Program 
in Selected Universities.” A meeting of the 
Education Committee will also be held on the 
morning of March 13, after the panel discus- 
sion, 

Torocraruy Drtvision.—The ‘Topography 
Division will sponsor two papers at the Plenary 
Session, Monday, March 12. One is on the 
subject “International Activities in Surveying 
and Mapping” and will include present activ- 
ities in mapping in the Antarctic. The other, 
“Mapping Lunar Topography,” will describe 
the problems of setting up horizontal and ver- 
tical control for a topographic map of the moon, 
and the photographic and cartographic prob- 
lems encountered. The Division meetings will 
include papers on Underwater Mapping, Satel- 
lite Photography, and Airborne Electronic Sys- 
tems for Mapping. Other papers will discuss 
the importance of drainage portrayal on topo- 
graphic maps and the topographic mapping of 
unusual features. There will also be papers 
outlining new developments in large-scale map- 
ping and on modern techniques in highway 
surveying. Reports will be given by ACSM 
representatives at the last F.I.G. meetings. 

Property Surveys Division.—Getting off to 
an early start, the Property Surveys Division 
will hold a Business Meeting on Sunday after- 
noon at 3:00 p.m., to hear P.S.D. committee 
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reports. On Monday morning there are sched- 
uled the P.S.D. Advisor's Meeting and com- 
mittee reports. A joint panel discussion with 
the Education Division will be held on Tuesday 
morning. The P.S.D. Ethics Committee panel 
discussion of the “Land Title Survey” require- 
ments will be held at 8:00 p.m., Tuesday, 
March 13. 


InstrUMENTS Drvision.—In the Plenary 
Session to be held Tuesday afternoon, the In- 
struments Division will feature a paper on 


1962 ACSM-ASP CONVENTION 


SURVEYING AND MAPPING 


“Keeping Abreast of Instrumentation Develop- 
ment,” by Alfred E. Busch, President, Keuffel 
& Esser Co., Hoboken, N. J. 


ACSM Cenvrrat.—During the Plenary Ses- 
sions to be held Tuesday afternoon, the Finan- 
cial and Administrative Matters Committee will 
report on Fees, Dues, etc. ACSM will sponsor 
a Plenary Session on Wednesday morning which 
will feature a paper on “Adequate Maps— 
Forerunner of Progress,” to be given by William 
S. Massa, T.V.A., Chattanooga, Tenn. 


March 11-17, 1962 
Shoreham Hotel, Washington, D. C. 


Your Opportunity 


The annual convention is planned and programmed for you—be sure to attend. Each 
year the two societies bring their membership together with representatives of equipment 
manufacturers, mapping establishments, and allied professional fields. This is your op- 
portunity to acquaint yourself with the latest in equipment, techniques, or who’s who in 


the mapping profession or surveying practice. 


Technical Sessions 


Important new developments often come to light for the first time at the technical ses- 
sions. This is your chance to get together with the experts and solve that problem that has 


been “bugging” you all the year. 


Exhibit Hall 


ACSM Technical Sessions begin Monday. 
ASP Technical Sessions begin Wednesday afternoon. 


Here you find everything you need to modernize your practice or your shop. 
Equipment, instruments, and materials of the latest design-—and company representatives 
to discuss your needs. Exhibitors—contact Mr. Chester Slama, 818 Brice Road, Rock- 
ville, Maryland, for your reservation of exhibit space. 


Social Activities 


Our entertainment committee is busy working to provide an interesting social program 
for everyone. In addition to planned functions, why not take a tour of your Nation’s 


Capital while you are here. 


MAKE YOUR HOTEL AND TRAVEL RESERVATIONS NOW! 
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A FAVORITE FOR CONSTRUCTION, MINING AND MILITARY surveys. 
The reading system, fully illuminated, features a scale microscope 
direct to 1’ and better than 20” by estimation. Repetitions are made 
with a circle clamp, eliminating upper and lower motions. Simple oper- 
ation and reading, ruggedness, and highest Wild precision in optics 


and mechanics combine to make the T-16 your best choice in this 
type instrument...by far! 


WILD T-16 

OPTICAL TRANSIT 
Available with erecting 
image telescope 
Model T-16E 
One of a complete line of 
superb instruments for Sur- 
veying, Photogrammetry and 
Microscopy. Write for 
Booklet T-16. 


WILD HEERBRUGG INSTRUMENTS, INC.+- PORT WASHINGTON, NEW YORK 
In Canada: Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario 
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AMERICAN PAULIN SYSTEM| 
MICRO 
SURVEYING ALTIMETER 
Intervals as close as ONE FOO 
Models available in all rang 
ENGLISH or METRIC 


Designed for rugged 
field use under al 
climatic conditions 


Price in U.S.A. 
MICRO MODELS $33 
MTERRA MODELS $27 


waite FoR ‘BETTER ALTIMETER 
SURVEYS AT 


MICRO 
SURVEYING 


BAROGRAPH 


e CHART READING IMMEDIATELY 
AVAILABLE 


e ACCURATE, SENSITIVE, (Same as our 
Micro Altimeter) 


e EASILY READ 
DEPENDABLE 
e LIGHT WEIGHT — EASILY PORTABLE 


PRICE IN U.S.A.: $890 complete 
READY FOR USE 


PRECISION RECORDER Vin 
REPLACES BASE OPERATOR / 7 


AMERICAN 
PAULIN SYSTEM 


1524 SOUTH FLOWER STREET e LOS ANGELES 15, CALIFORNIA, U.S.A. 
THE WORLD'S LEADING MANUFACTURER OF SURVEYING ALTIMETERS 
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INSTRUMENT 
7 RECORDER 


MODEL SMB-5 
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